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FOREWORD 



Any examination of the status ot science and mathematics education at the uppci secondary school level in 
Australia must take account of the range of courses offered and the number of students enrolled in the different 
courses. 

Much of this information has been available at the State levcL usually contained in the annual reports of the^ 
agencies responsible for the conduct of public examinations at the Year'l 2 level. This report addresses the issue 
from a national perspective, bringing into one convenient volume the information from all States and 
Territories for 1970 to 1985. 

Since the information is so comprehensive, it enables various comparisons to be made. For example: 
For a given State, what are the relative enrolments in different science cour es? 
For a given State, what are the trends in enrolments across time for a given course? 
For a given course, what aie the differences across States? 

Underlying the monograph is a concern that all students at the upper levels of secondary school in Australia 
should have the opportunity to undertake science and mathematics courses that are relevant and challenging, 
but which take account of varying levels of interest and ability. 

Science and mathematics serve two purposes within the curriculum at this level. On the one hand, a thorough 
introduction to both of these curriculum areas is needed as part of a well-.ounded general education for all 
students. In addition, major studies in selected aspects of science and mathematics are needed as prerequisites 
for those students who wish to follow careers in scientific or technical fields after they have left secondary 
school. 

In interpreting the data in the report, the authors have noted the relatively low enrolments in physics and 
chemistry, especially by girls. The report also shows the increasing range of courses available at this level. 

The report stands as a challenge to teachers and administrators and others responsible for planning education 
at the upper secondary level. They are invited to look at their own current situation in the light of the oveiall 
picture provided by these data,^ and to consider how best to enhance the quality and quantity of science and 
mathematics education provided in Australian schools. 



Malcolm J. Rosier 

Chief Research Officer, Australian Council 
for Educational Researchy Hawthorn 



June 1986 
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PREFACE 



Since the mid-l%(rs, continuing public and political deba e has taken place reoardniu the dechne in the 
relative numbers of secondary students taking science and mathematics in Australia and oth Jr western countries 
Much of this debate was generated by the belie! that educated persons everywhere should be informed and 
knowledgeable about scientific and technical issues that can directly affect the quality of human lile. 

More recently in Australia, the debate has focussed on the trends in i.rhnolouical development and 
applications, and the implications of these trends on education and schooling. A number of reports and 
Government-sponsored committees of review as listed in the Bibliouraphy (e^u. Australian C ommittee of 
Inquiry mto Technological Change (Myer Report), l98()XTEC{Lcarninuand Earmnu Report), 198^- Williams 
etal. 1980) reveal that: ^ ^ t / 

• Secondary school retention rates, though increasing,, compare unfavourably with those ot other 
industrp>lised nations, for example the United States and Japan; 

• Secondary school students fall into the following categories:- Approximately 25% complete Year 12 an. 
then proceed to tertiary studies; 15% complete Year 12 and do not proceed to tertiary studies: 2()^> 
complete Year 1 1 and do not proceed to Year 12 and 40% leave school at the end of Year 10: 

• An increasing number of females are remaining at school until Year 12. but a considerable proportion do 
iiot take science and the more rigorous mathematics subjects. 

There is also evidence that many of the more academically able students are opting for non-science based 
careers as is reflected in the relatively static enrolments at tertiary institutitMis for science and engineering 
courses. An exception is the field of computing. 

Current developments and advances in technology will continue to affect youth,, education, employment 
patterns and leisure time. Coping with and planning for developments in science, technology and societal 
aspirations requires informed debate on factual information. Unfortunately, much of the past debate concerning 
school science and mathematics has focussed only on the appeal of these subjects to students When examining 
this issue it is also necessary to consider students enrolments in these subjects in the final years of secondarv 
school in order to discern trends. 

Consequently, this monograph has a three-fold purpose: 

• to present an overall account of developments m upper school science and mathematics subjects in 
Australia and to address the implications of current enrolment trends; 

• to establish a data base for upper secondary school science and mathematics enrolments; 

• t.) provide a source of reference works in the area of upper secondary school science and mathematics 
enrolment patterns and trends. 

The upper secondary school science and mathematics enrolment data is for the sixteen-year period (1970- 
1985). Enrolment data and trends for the decade 1 970-79 are described in a number of publications by Dekkers, 
De Laeter and Malone (see Bibliography). This information can be set against other data collated by Dow ( 1971 ) 
for science, and Rosier (1980) for mathematics, to permit an examination of enrolment trends in Australian 
Secondary Schools over the past 25 years. 

The authors wouid like to thank the educational authorities from each of the States and the Australian Capital 
Territory (ACT) for providing the data upon which this monograph is based, and the Australian Bureau ot 
Statistics which provided the school enrolment data. It should be noted that the South Australian statistical data 
include students from the Northern 1 erritoi> . llie following State Authorities provided science,, mathematics 
and computing subject enrolment data: 

Queensland — The Board of Secondary School Studies 

New South Wales — The School Sf,aitory Board, Department of Education 
^CT — Australian Capital Territory Schools Authority 

— The Victorian Institute of Seconda-y Education 
Tasmania — The Schools Board of Tasmania 

South Australia — Senior Secondary Assessment Board of South Australia 
Western Australia — Secondary Education Authority. 
' 'he authors especially wish to thank Mrs P.R. Harris who typed this manuscript with diligence and skill. Mr 
R J.C. De Laeter who drew the figures, and Dr D.F. Tieagust who examined an earliei dralt of the manuscript. 

y. Dekkers 
J.R. De Laeter 
J. A. Malone 
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CHAPTER 1 



SCIENCE AND MATHEMATICS CURRICULA IN 
AUSTRALIAN SECONDARY SCHOOLS 

1.1 NATIONAL OVERVIEW 1965-1985 

Because of Australia's historical link with Britain, science and mathematics curriculum development m this 
country was originally modelled upon British ideas. 1 i.e mechanism of chanue was either to prepare materials 
which reflected overseas ideas or to adapt overseas materials. In many cases these ideas and materials were 
brought into Australia by science and mathematics educators from overseas - for example Gattengo and Dienes 
m mathematics - or they were generated from within by sucL influential educators as W'vndham (NSW), Radford 
(Old) and Vickery (WA). From the mid-l%()'s onwards however. Australian science education and to a lesser 
extent mathematics education, turned away from the traditional British model to those of the United States 
where the post-Sputnik curricula, developed with massive injections of funds by verv talented teams of 
educators, oroduced materials that could not be ignored. 

Lower Secondary 

At this level , the disciplme-oriented study of science Msed until the late \%{)\ was not only updated to include 
recent applications and developments in science, but an interdisciplinary integrated approach to the study of 
science was utilised that emphasised the inquiry and problem-soiving nature of the subject. In addition there was 
an emphasis on process, content and skills development. Relevance to the environment, man and society were 
the pervading themes in school science syllabi. 

When compared to the 195()'s, the significant change that occurred in science education during the l%()'sand 
early 197(rs was the adoption by schools of junior science curricula that originated m the UK and USA. For 
example , in the UK there were the Integrated Science Project (Schools Council , 1%8) and the NufTield Combined 
Science (Nuffield Foundation, 1968) materials, whilst trom the USA there was the Science Curriculum 
Improvement Study (SCIS, 1972) materials that were trialled in Australian schools. However, many of these 
curricula soon proved unsuitable for Australian students due to their unfamiliar content , cultural differences and 
lack of access to materials for class activities. Tiiis resulted in an unparalleled wave ot curriculum projeci 
development v ithin Australia that has yet to be repeated. Most prominent of the earlv junior science cuinculum 
developments were Science for High Schools (NSW Department of Education, 1963)', Junior Secondary Science 
Project (JSSP, 1969) and the Australian Science Education Project (ASEP, 1974). 

Towards the end of the 197()'s and in the early 198()'s, the trend was for teachers to develop local and Stale- 
based curriculum materials that better met the needs and demands of students. In order to facilitate this 
development of school-based science materials, the subject documents made available to teachers by the 
respective Department of Education in each State were used as a framework for curriculum development. In 
addition, guidelines for curriculum development were available, and in a number of States the Department of 
Education became actively involved in materials development. Fo. example, the Western' Australian 
Department of Education Curriculum Branch developed a complete science curriculum for Years 8 to 10 for 
consumption by the public and private school sector (W.A. Department of Education. 1971), whilst in South 
Australia the Education Department produced a Do it yourself curriculum ^uide for Secondary Science 
(Education Department of South Australia, 1977). 

Concerning mathematics, the content of the lowci secondary s\llabus prior to the end of the fifties consisted 
of arithmetic along with elementary algebra. Speed and accuracy vvith the four arithmetic opeiations was the 
goal, while extensive work on applications of basic arithmetic was also a priority. As the decade ended, however, 
Australian mathematicians and teachers had become influenced h\ the activities ot their counterparts overse<is 
- particularly by the Southampton-based School Mathematics Project (Thwaites. 1972). the woik oi the 
University of Illinois Committee on School Mathematics (NCTM. 1963) and, somewhat later, the output ot the 
School Mathematics Study Group (Begle. 1968). Blakers (1978) desciibes how Australian edue<itors joined the 
growing world-wide trend to re-ex;:mine the content of school m<uhematics courses so as to place greater 
emphasis on understanding and structure. Howeser, few of the progiams developed overseas weic adopted 
intact. Much was unsuitable for direct adoption because of cultural and linguistic pioblems, oi oecause it had 
been prepared for students in a narrower abilits range than that found m Australian classrooms. This proccssof 
adaption wasextremely useful because it involved many teachers and administtaiors m thinking eiitically <il'out 
the mathematics content and teaching methods involved. 



At present the lower secondary program slill contains basic arithmetic but with less emphasis on skills and more 
on structure; sets are included, together with geometry, elementary probability and statistics - changes which 
paralleled overseas developments. Prior to that, the Nuffield Project (How son, 1978). had the effect of lessening 
formalism and promoting a swing to problem-solving, the latter phenomenon possessing somewhat ot a 
**bandwagon" emphasis at the end of the I97(rs and into the I98()*s. due mainly to the recommendations of the 
U.S. National Council of Teachers of Mathematics (NCTM) described in Agenda for Action (NCTM, 1980). 
Curricula developed overseas - for example the Nottingham maieri<ils cnlillcd Journey Into Mathematics by Bell 
et al., (1979); the Development of Ideas in Mathematics Education (DIME) project (Giles. 1978) - and the 
Australian project. Reality in Mathematics Education (RIME) Louc (1980), coniinuc to be influential at this 
time. 

Upper Secondary 

During the mid-to-lalc I960's. SLience cui ricula changed considcr<ibl> . It \v<is a period m which there occurred 
the complete adoption of overseas courses, adaptation and development of courses in Australia at a national 
level. Most overseas courses w ere developed by a massive injection ot funds provided b> government, commerce 
and industry and were far superior to those which existed in Australia at that time. Physics courses introduced 
were the Physical Science Study Committee (PSSC, 1965). Project Physics (Project Physics, 1965) and Nuffield 
Physics "A"and "O" levels (Nuffield Foundation, 1966). Chemistry courses introduced incluclv^d Chemical Bond 
Approach (CBA, 1964). Chemistry -an Experimental Science (Pnnental. 1963). Nuffield Chemistry "A" and '*0" 
levels (Nuffield Foundation, 1967). New biology courses included Biological Science Curriculum Study (BSCS. 
1962) and the Nuffield BioJogy ''A" and ''O" levels (Nuffield Foundation. 1965). A new geology course entitled: 
The Earth Science Curriculum Study Project (HSCP. 1968) was also introduced. 

Whilst many of the US and UK materials introduced inlu Austialian schools arc still extensively used, much 
of the content proved either unsatisfactory or unsuitable. This was parlicularlv so for Biology, and resulted m the 
Australian Academy of Science (AAS) making <i significant contribution to the reform of science curricula in 
Australian schools. The Academy had been responsible in the carlv seventies foi the <idapi Jtion of the American 
BSCS biology course. Biological Science - The Web of Life (Morgan . i978). and has more recently introduced the 
new chemistry course Elements of Chemistry (Walls. 1983) and the geology course. Geological Science: 
Perspectives of the Earth (Clark.^ 1983). Besides the efforts of the AAS. there has also been a significant number 
of other national , state and locally developed senior seience materials - foi ex<nnple . National Science Curriculum 
Materials (Meyer, 1971). Physical Science Course (Western Austialian Department ot Education, 1978) and 
Chemical Science (Hunter et al, 1980). 

If the lower secondary mathematics program of the Australian school system in the early 1960*8 was 
characterised by the presence of arithmetic, drill and piaeliLC. the upper secondarv program was characterised 
by the absence of arithmetic. More algebra, some trigonometry <ind formal gt.o'mctry. analytical geometry, 
probability and statistics and introductoiv calculus generallv constituted the svllabus fdr the fmal two years of 
study. The late I96()*shad witnessed the introduction of the ^ new nialheinaties" which biought with it changes in 
content and attitudes. In algebra and geomcirv . greater cmph<isis was placed on the carefuluse of language, and 
the study of probability and statistics was emphasised at the expense of teaching form<d Euclide<m geometiy. In 
many States, -advanced** topics such cLs complex numbers., matriees cind elementar\ number lhcor\ were being 
included in the syllabi of the upper secondary school 

Two events exercised a profound influence on the development of mathem<itics in the upper secondary school 
in Australia in the I97(^*s The first involved a striking ineiease in the pioportion of tlic age gioup completing a 
full 12 years of primary and sccondaiv schooling., and the sixond concerned the prolifer<»tion of mathematics 
units available to students as they progressed into the final two years of their schooling. 1*he unemployment 
situation at the lime undoubtedly influenced the first of these events., and an increasing numbci of female 
students enthusiastically selected the new units as the mvlh whieh identified mathematics as a male-dominated 
subject was dispelled. The wider -menu** of units had oiiginatcd in the icalisation that mathematics had an 
important role to play in an ever-increasing numbei of diffcient fie Ids of stud v - social science. he<ilth seience and 
business studies, as well as in the related and explosively-developing field of computing studies. 

The effect of this wider ^•menu** is iha« now v irtually ev cry student in the upper secondary school studies some 
type of mathematics unit. The oppoitunitv now exists toi students to take a "stiong** mathematics programme - 
in some States students may devote 4()'!o of then time ovci two ye<iis to the study ol mathematics. It is a fact.^ 
however, that the number of students taking the -strong** matbeiiKilks piogramme has declined over the past 10 
years. 

1 .2 STATE PERSPIiCTIVES 

Throughout Australia, the subject svllabi toi the dillcient sticncc and mc^themaiies courses geneially beai a 
strong similarity, though the range ol subjects, ecililk Hon and m(,.lL' ol subjcet assessment vanes considerably 



- li 



from Slate-to-Statc. In all States and the ACT., upper secondary sehool siibjeets are preferentially seleeted by 
students. The basis for selection ranges from tertiary entrance recimrements to peergroiip infliiuiee.'stiidents are 
not required to take either a science or mathematics subject to graduate from upper secondary school. 

The "Background" sections which follow briefly trace .syllabi developments in each State .since 1970. i)et.,ils 
on courses of study, certification procedures and subject availability in each State are also provided. All 
information is based on literature available from each State and the authors aeknowledue drawiim materials from 
these sources (as listed in the Bibliography). 
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QUEENSLAND 
Background 

In 1970, the Public Examination for full-time students was replaced bv sehool <issesMiient and moderation 
procedures with the introduction of the Radford system. At the same time the l^oard of Secondary Sehool Studies 
(BSSS) was set up as a statutory body with responsibilities which includcci the development of syllabi for subjects 
accredited on the Junior and Senior certificates. The worldwide revolution inscienee and mathematics curricula 
the Radford Report (1970), the Scott Report (1978) and the Report of the Parliamentary Select Committee on 
Education in Queensland (1980) have similarly affected the science and mathematics curriculum. 

As a consequence of the above developments, new syllabi for lower and upper secondary science and 
mathematics have been progressively introduced from the late 1960's until the present. 

For Years 11 and 12 science, the approach remained for the most part discipline-oriented with separate 
offerings being available in Chemistry, Physics. Biological Science and Earth Science. An exception to the 
discipline-oriented approach was the introduction of Multistrand Science in 1980 - a less rigorous, multi- 
disciplinary subject which has become increasingly popular with students in Years 1 1 and 12. 

Revision of upper secondary mathematics resulted in the preparation of 1 1 units - Preparatory Mathematics, 
Calculus I. Algebra and Calculus II. Complex Numbers, Computer MathemaMcs, Financial Mathematics! 
Matrices and Vectors, Mechanics. Piobability and Statistics, Trigonometry and Analytical Geometry and 
Modern Algebra. Students had the option of studving up to a maximum of 8 units over Years 1 1 and 1 2. In 1 976, 
Social Mathematics was introduced as a less rigorous alternative to the 1 1 -unit offering. In 198.^ another subject 
Mathematics in Society, was introduced. 

Vppcr secondary mathematics subjects now offered are^ Mathematics I, Mathematics II. Social Mathematics 
and Mathematics in Society Mathematics I consists of any 4 units from the original 1 1 units, while Mathematics 
II consists of a further 4 units from the list of 1 1 units. Schools have some choice in the units which will comprise 
Mathematics 1 and Mathematics II. In the subject Mathematics in Society, the scope and approach is seen to be 
less rigorous than that of Mathematics I. Mathematics II and Social Mathematics. 

Course of Study and Certification 

In Years 1 1 and 1 2 students have a wide choice of subjects tha* 'cad lo the award of a Senioi Ceitilicate. Syllabi 
for subjects arc prcscnti:d as scmestci units which can be chosen oy students according to their interests, abilities 
and need for tertiary studies. In the ease ot science and mathematics subjects, most ot these aie structured into 
semester units which follow a sequential development of subject matter to an in-depth level 

Subject Levels 

Subjects studied are cither Board Subjects or School Subjects. Board Sub|eets are approved bv the Board ol 
Secondary School Studies and are taken by students who intend to pursue tertiary studies. Svllabi tor these 
sulijccts contain a broad framework of the subject matter, content and objectives.^ and the schools use this 
framework to design the subjects in which they have freedom in matters ol course content and leaching strategies. 
Within the guidelines of the subject moderation system, teachers can design their own assessment proceduies to 
measure student performance The examination lesultsof all Board subjects are lurMiei moderated bv student 
performance on the Australian Scholastic Aptitude Test (ASAT). 

Syllabi for School Subjects arc developed by an individual school on its own .nitiative Assessment ol School 
Subjects docs not rcc|uirc the moderation procedure 

Subjects 

Board sciciice subjects arc: Biological Science. Chemistry. Earth Science^ Phxsies., Muhisiiand Scenee. 
Agriculture and Animal Production. 

Board mathematics subjects are: Mathematics I, Mathematics II. Social Mathematics and Mathematics in 
Society. 
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NEW SOUTH WALES 



Background 

Students remaining at school to complete the final two \e<irs of secondary education sit ior the Higher School 
Certificate Examination at the end of Year 12. . 

The Higher School Certificate courses of study were, until 1975, organises by subject in a hierarchy of levels 
of ability. There were three levels offered for study in most subjects: First Level - which was considered an 
honours level course; Second Level - whic'i in scope anc'* difficnlty was considered to be an adequate basis for 
further study of the subject beyond the secondary school, and Third Level which, although adapted to and 
challenging the abilities of students at this level, was considered as a terminal level. The exceptions to this were 
mathematics and science, which, wi effect, could be studied at four levels - First, Second (Full), Second (Short) 
and Third Level. Mathematics \nd science taken together :it First Level or Second (Full) Level were entitled to 
cornt as <hree subjects. The students' aggregate maik on their best five subjects (actually the best- 10 half subjects 
*^ecause of the structure of mathematics and science) was used as the basis for tertiary selection. 

A new curncu'u... was introduced in 197,^ for Year 1 1 students which involved new programs of study designed 
lo cater for the wide variety of purposes and interests found among these students. These programs carried 
through into Year 12 and were examined for the first t'me in the 1976 Higher School Certificate Examination,. 
Under the new system, the concept of levels, with its emphasis on an hierarchy of ability, was abandoned. In the 
process, the notion of different mark values for different levels of study disappeared. Under the former system 
mar candidates studied at levels at v^hich they were unable to achieve success, believing that they would gain 
additional marks and be conceded passes at a lower level should they fail. However, under the new system there 
were no conceded passes and all units were of equal mark value. The new framework was designed to promote 
freedom and flexibility of ")proach to the curriculum, and the Board of Senior School Studies envisaged the 
development of course p.,.t-rns of great variety. Those candidates who wished to make selections aimed at 
further studies at the tertiary lev ^l were free to do so but, equally, there was an opportunity toselect a very broad 
educational program. In other words, selection Wu.> io be determined by the student rather than by the system, 
and specialization was available purely as a matter of choice. 

The restructured curriculum was c g^ni^ed on the basis ot units of study. Each unit represented two hours of 
study per week and made posMble the gaining of , SO examination marks. Courses were named in accordance with 
the unit system and, in each case, their purposes were staled 

In 1982, the Board of Senior School Studies advised scluv^ls of changes to procedures lor the 198.1 Higher 
School Certificate Examination resulting from a resiructuiing of the HSC courses. This restructuring involved 
changes to the ,3 Unit courses so that they ii ^rporatcd the whole of their i latcd 2 Unit courses and. where 
warranted, the provision of newsepaiaie 2 Unit couises. 

Courses of Study and Certification 

Studies in science and mathematics aie oflwo yeais* duiation and sucLCssful completion leads lo the award of 
the Higher School Certificate (I ISC^). 

Subject Levels 

Upper secondary schoo! subjects are eilhei I ISC subjuLls oi "Oihei approved Studies". I ISC subjects are 
externally examined subjects and aie olleied on a ui.u basis. 

3 and 4 Unit Sahjcas 

— the subjects aie intended as prepaiuiion loi siudv ot that subject at the teiiic.rv level. I leaUnentot thcsulijeel 
is at a more ir depth level than foi ihe 2-unii louisc The 4 unit course in mathematics Wds developed as a 
demanding course and intended -pecilically foi those with a ^ ,rv marked ii icrcsi in the subject. 

2 Unit Subjects 

~ these subjects meet general needs and are suitable loi those whose mte.ided leitiarv studies would require 

some mathematical understanding. 
2 Unit A Suojccts 

— these subjects are geneial m content and not mlendcd lo serve as pieparalion toi sUidv ot that subject at a 
tertiary level. 

^'Other Approved Sludies^^ aie subjects assessed bv the school iisell and do not Lonlribule to the I ligher School 
Certificate aggregate mark, which is used loi selection pui poses In tcitiarv institutions. 

Subjects 

HSC science subjects arc: 4U Mulli Biologv . 4U Mulli-Cicoloizv . 2U Biologv, Cheiiiistrv. CJeology. Physics 
and 2U A Science. 



HSC mathematics subjects are: 4U. 3U and 2U Mathematics, 2U Mathematics and Society and 2UA 
Mathematics. 



AUSTRALIAN CAPITAL TERRITORY 
Background 

The period 1975-1980 spans those years duiing which the New South Wales Higher School Certiticate 
Examination (HSC) was phased out in the Australian Capital territory (ACT) and the ACT Year 12 Certificate 
was introduced. 

Concurrent with this change, ACT schools (the Canberra Grammar School excepted) replaced the NSW 
centrally-prepared syllahus and issued syllabi with teacher-developed courses accredited by the ACT Schools 
Accrediting Agency. External examinations were replaced by teacher assessment The last HSC examination 
was conducted in 1976 and the first ACT Year 12 Certificates were awarded in 1977. 

The introduction of the Year 12 Certificate coincided with the opening of government secondary colleges for 
senior (Years 1 1 and 12) students in the ACT and an increase in the number and variety of courses offered to 
students. There were also changes in the way courses were structured. 

In 1975, HSC science and mathematics courses were offered at four levels - Level I , Level 2 Full. Level 2 Short 
and Level 3. The peiiods allocated for the study of these courses varied. In Year 12. students studied Level I 
courses for 1 1 periods. Level 2 Full for 9 periods and Level 2 Short and Level 3 for 6 periods; each period was of 
40 minutes duration. Level I was the most difficult of the science courses. Level 3 was the least difficult. In ail 
science courses students studied physics and chemistry and either biology or geology. 

In 1976, HSC course structures were changed. A number of school-based mathematics subjects became 
available, while science subjects were offered as 4 Unit, 2 Unit and 2 Unit A courses. Four unit courses were 
multi- strand courses comprising physics, chemistry and biology or geology. Year 12 students studied 4 Unit 
courses for twelve - 40 minute periods each week. Physics, chemistry, biology and geology were each offered as 
2 Unit courses and were studied either independently or in pairs as a double-strand science course. The 2 Unit 
courses were studied for six - 40 minute periods each week. The 2 Unit A course was a lower level general science 
program studied for six - 40 minute periods each week. 

In 1976, ACT Year 1 1 students commenced studying ACT accredited science and mathematics courses. These 
courses were composed of units, a standard unit being defined as 4 hours tuition for 1 2 weeks or one term. Units 
were arranged to form minor (3 unit) or major (5 unit) courses. In mathematics and science, major mmor (8 unit) 
and double major ( 10 unit) coprses were also formed. Minor courses were completed in one year, either in Year 
1 1 or Year 12 Many students studied 6 terms when completing a major. Almost all major courses consisted of at 
least 6 units. 

All science and mathematics courses were accredited, and most have been classified as Tertiarv Entrance Score 
(TES) subjects by t^e Australian National University (ANU). When a course was accredited it was judged bv 
panel of subject matter experts, and *'ie ACT Schools Accrediting Agency, to be educationally sound a..d 
appropriate for the students for whom it was intended. Those accredited courses which have been TES Classified 
have been judged by that University to possess the level and kind of reasoning and thinking appropriate to those 
courses studied by students intending to proceed to a teitiary institution after completing Year 12. For example, 
in 1983 the school-based mathematics subjects were classified as either Mathematics l^pecialised, leading to 
tertiary studies in mathematics) . Mathematics 2 (providing adequate background tor tertiary studies in whicluhe 
mathematics content is minimal) and Mathematics 3 (a teiminal mathematics course). 

Course of Study and Certification 

The ACT Schools Authority's commitment to school-based curriculum development has resulted in the 
availability of a wide range of science and mathematics subjects in Years 1 1 and 12 in each secondary <:ollege. In 
order that there is a maintenance of ACT-wide comparability of academic standards and quality of courses^ each 
college uses the Authority^ credential system to accredit each course separately. 

At the compksion of Year 1 2. students are issued with a Year 12 Certificate which is awarded on the basis ot 
all courses completed during Years 1 1 and 12. 

Subject LeveKs 

A course constitutes a combination of units with coherence of purposes in a particular subject area. I here are' 
4 types of courses: 

Do-' ^MajorCourse - A double major coursecontains lOormorestandaidunits. 
Major/Minor Course - A major/minor course contains 8 or 9 standard units. 
Major Course — A major course has 5-7 standard units. 

Minor Course - A minor course has 3 or4 standard units (I unit is 44 hours of timetabled class time) 
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Courses fall into three type,-) of categories: Registered courses, Aeereclited courses and Tertiary Entrance 
Score (TES) classified courses. 

A Registered course is one with a set of related learning expeiicnees that are appropriate foi students in Years 
11 and 12 and which are usually designed to further the students^ social, artistic, sporting and/or personal 
development, or to assist students having difficulties in an academic program. Registered courses are approved 
by the secondary college or school board and then placed on the public register. Registered units stand alone or 
form part of a registered course. 

An Accredited course is one which has been accepted by the secondary college or school board, considered by 
a course panel appointed by the ACT Schools^ Accrediting Agency, and approved by the Agency as being 
educationally sound and appropriate for students studying in Years 1 1 and 12. Accredited units form part of an 
accredited course. 

A TES classified course has been accredited as described above and approved separately by the Australian 
National University for use in calculating the Tertiary Entrance Scores (TES). A course of this type requires 
study at an intellectual level compatible with success in tertiarv studies, and/or is designed so that it forms a sound 
foundation for continued study of a particular discipline at tertiary level. The units form part of a TES classified 
course. 



Tertiary accredited science subjects are; General Biology, Web of Life, Chemistry, Geology^ Earth Science, 
Physics, Physical Science, Agriculture, Health, Photograph), Food Studies, Electronics, Environmental 
';tudies. Oceanography, General Science, Multidisciplinary Science, Applied Science, Technology, Astronomy. 

Tertiary accredited mathematics subjects are: Mathematics I , Mathematics 2, Mathematics 3, Computing. 



At the completion of Year 12 students are awarded the Higher School Certificate. Prior to 1976, matters 
relating to upper secondary curricula and awards were the responsibility of the St<ite Education Department. 
However, in 1976 the Victorian Institute of Secondarv Education (VISE) was established as an independent 
statutory body. Its responsibilities include assistance and ad\ice on school curricuLi and the accreditation and 
external assessment of subjects Since its inception VISE has also had an active advisor) role in curriculum 
development and the assessment of the Year 12 course. 

In 1978, VISE Council released a Policy statement on curriculum and assessment in Year 12. This statement 
provided details of changes to the Year 12 course of study to take effect from the beginnmg ot 1 98 1 . An effect of 
this policy has been a considerable expansion and diveisity of curriculum offerings in Year 12. 

Course of Study and Certification 

Two groups of courses are offered by VISE foi certificaiion purposes: Group I subjects <md Group 2 couises 
which may be subjects, single units oi approved structuies. Gioup 1 subjectsare subjects prepared by the school 
and approved foi study by \'ISE. All these subjects aic school assessed but arc moderated by VISE. Group 2 
studies are externally examined through VISE and form the basis for tertiary studie 

Three different types ol elements may make up a Year 12 course: units, subjects oi other approved structures 
accredited by VIS E:- 

• A unit is an element of study of approximately ,35 to 40 hours of class time. Units may be studied singly or in 
combination, according to the terms of accreditation. 

• A subject consists of three nuituallv -related units or theii equivalent. A student ma\ undertake school- 
prepared and assessed subjects and/or externally examined subjects. 

• Other approved study structures niav include wholly integrated courses ot stud> winch may be accredited as 
equivalent to a particular number ot units. 

All courses of study at the upper secondary school IcncI are approved and controlled In the Victorian Institute 
of Secondary Education, Specific details are outlined in the VISE Handbook for Year 12 Curriculum and 
Assessment (,sw BiNiogriiph\). Completion of the Yeai 12 course leads to the award ot the Higher School 
Certificate (HSC). 

Subject Levels 

A Year 12 Higher School Ccitilicate couise consists ol an <ippio\ed studv structure of 12 units comptising 
Group I subjects or Cuoup 2 subjects plus Group I English, or an approsed alternative, and no more than Ihtee 
Group 2 single units. 



Subjects 
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Subjects 

Group 2 science subjects are: Biology, Chemistry, Geologv, Physics, Physical Science, Environmental 
Science, 

Group 2 mathematics subjects are: Pure Mathematics, General Mathematics, Apphecl Mathematics, 
Computer Science. 

TASMANIA 
Background 

Following proposals of the Schools^ Board of Tasmania and the Radford Report (1970), a number ol changes 
to upper secondary education progressively came into effect. 

In 1969, the Board became the sole examining and certifying body at the secondary level and for the first time 
conducted the Higher School Certificate Examination. The examination replaced thc^Matnculation examination 
previously conducted by the University of Tasmania. 0\crapcriod of time there has appeared agreatcrdiversity 
of subject offerings and breadth of awards and assessment procedures for .specific subject areas. 

Course of Study and Certiflcation 

The Higher School Certificate is available to students at the eno of both the fifth and sixth years of secondary 
education (equivalent to Years 11 and 12). The HSC is awarded to any candidate who passes School Board 
approved subjects at Level II . The resuhs of the HSC assessments conducted by the School Board of Tasmania 
are used by the University of Tasmania in determin'ng the requirements for matriculation. 

Subject Levels 

At present, most subjects arc available at two levels - Level 11 and Level IIL Level MI mdicates a higher 
academic level than Level II. Students need uot attempt a subject at Level II before proceeding to study at Level 
III. Syllabi in subjects areas offered at Level II, where a Level III syllabus also exists, provide for those who wish 
to take a terminal course in a subject, as well as for those who require a foundation course before proceeding to 
the study of a Level III subject. 

Assessment of Level III subjects is a combination of an external examination component and a staridardised 
school assessment component, while assessment of Level II subjects is carried out by the student's school. 
Standardisation and compai ability studies of assessment procedures are supervised by the School Board. 

Subjects 

HSC science subjects are: Biology, Chemistry, Geology, Environmental Studies and Physics. 
HSC mathematics subjects are. Algebra ind Geometry,. Analysis and Statistics, Computer ChkIics and 
Mathematics. 



SOUTH AUSTRALIA 
Background 

Since the mid I96()\ theie have been considerable changes to science and mathematics cxnirscs and 
accreditation and assessment procedures. Biology was introduced as a matriculation subject m 1966, based on the 
Australian adaptation of the Biological Science Curriculum Study. Since its introduction, the Biology course has 
been changing constantly in various ways. For example,^ major changes to the option component of the course 
were made in 1974 in an attempt to produce a less rigid course. 

The Chemistry course was considerably revitalised in the late I97()'s, and a new syllabus was introduced m 1981 
aimed at decreasing concx^ptual content and increasing the students^ knowledge and perception of chemistry as a 
practical course. 

The Physics and Geology courses have been Year 12 tertiary entrance courses since the mid-l96()'s and have 
undergone revision to meet the demands of students proceeding to both tertiary studies and to related tields lor 
which subject matter is either a specific prerequisite or a desirable preliminary. 

At all levels of compulsory education in South Australia,^ students are expected to study a course in 
mathematics. The Mathematics IS syllabus was developed and first examined in 1972 to meet the needs ot 
students intending to pursue studies in the second group of tertiary courses. The current syllabi for Mathematics 
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IS, I and 2 arc the result of continuing consultation between representatives of secondary schools and tertiary 
institutions. These syllabi are suitable for a progression from secondary to tertiary studies in or involving 
mathematics, as well as being a culminating secondary school mathematics subject. 

In the current structuring of these three subjects. Mathematics IS is a subset of Mathematics I and 
Mathematics 2. Consequently, it is not appropriate for students to take Mathematics IS in combination with 
Mathematics I and/or Mathematics 2 in the same year. Students taking one Mathematics subject would normally 
take Mathematics IS. Students taking two mathematics subjects must take Mathematics I and Mathematics 2. 
Three mathematics subjects may not be studied concurrently in the same year. 

Course of Study and Certification 

In Year 1 1 all subjects are school-based and assessed. However, subjects taken and assessed in Year 1 2 lead to 
the award of the Senior Certificate of Achievement. Subject availability, syllabi, accreditation, assessment 
procedures and public examinations are controlled and monitored by the Senior Secondary Assessment Board of 
South Australia (SSABSA). 

Subject Levels 

There are two levels of Year 12 subjects. For entry requirements to tertiary institutions, students take Public 
Examination subjects; however, for specific courses at the Colleges of Advanced Education, School assessed 
subjects are also acceptable. 

Subjects 

Publicly examined science subjects are: Biology. Chemistry, Physics, Geology, 

Publicly examined mathematics subjects are: Mathematics I, Mathematics 2, Mathematics IS. 



WESTERN AUSTRALIA 
Background 

Prior to 1965. the Public^ Examinations Board in Western Australia conducted the Leaving Certificate 
Examinations at the conclusion of Year 12 following two years of study. Four science subjects were originally 
available - Biology, Chemistry, Geology and Physics. In 1970 a fifth subject was introduced, namely Human 
Biology,, which has enjoyed an increasing popularity since its introduction. The only other change in science 
subjects occurred in 1979 with the introduction of Physical Science which has been a successful addition to the 
subject offerings. 

Two mathematics subjects were available until 1965 - Mathemattc.-* A which dealt with algebra, geometry and 
trigonometry, and Mathematics B which included the study of calculus in addition to the other topics The latter 
unit was regarded as the more advanced of the two and both were pre-requisites for most of the mathematics and 
science-oriented courses at tertiary level. Another unit. General Mathematics, was introduced by the Board in 
1%5 It was designed as a terminal unit for students who either wished to curtail their mathematical studies at 
Year 12, or who wished to study biological sciences at tertiary level. B> 1970 this unit had been renamed 
Mathematics I while Mathematics A and B were renamed Mathematics 11 and MI respectively. 

Despite the dual aims of Mathematics I, it soon became apparent that it was not fulfilling its purpose as far as 
a terminal unit was concerned; consequently a further unit. Mathematics IV was introduced in 1974. 

Mathematics II and III arc usually studied concurrently and lead to tertiary studies in which mathematics plays 
an integral part. Mathematics I prov;...s a satisfactory background for tertiary studies in whi.h the mathematics 
content is minimal, whilst Mi tliematics IV' is not designed to provide a foundation for any future tertiaiy studies 
involving mathematics The^ Public Examination Board was replaced by the Board of Secondary Education in 
1975. and this body conciucted the examinations at the end of Year 12 until it was replaced by the Secondary 
Education Authority (SEA) in 1985. From !986, the SEA becomes responsible for the Tertiary Entrance 
Examinations (TEE). 

Course of Study and Certification 

Two separate^ courses of stud\ arc available to*- students in their linal years ot secondary schooling. The 
Secondary Education Authorit) now approves couises of study and awards a Certificate of Secondary Education 
(CSE). The Authority has also assumed the responsibilities of the Tertiary Institutions Service Centre (TISC) 
which has. between 1975-1985. conducted Tcrtiarv Admissions Examinations (TAE) within a policy established 
by a committee composed of representatives of government and non-government schools, the Education 

ERIC 8 V/ 



Department and the State's various tertiary mstitutions. The institutions will use the TEE results for admission 
purposes from 1986. 

Subject Levels 

There are two levels of subjects - CSE and TAE. CSE subjects are school-based and are assessed lor the award 
of the Certificate of Secondary Education. For the CSE. moderated school assessments and the results of 
examinations or moderating tests are combined u> assess the efforts of students attending approved schools. 
Typically, the subjects studied are designed to satisfy the requirements ol students who do not propose to proceed 
with tertiary studies. 

TAE subjects are externally exair.ined and aro intended for students seeking admission to a tertiary institution. 
TAE students are awarded an aggregate •^core (maximum 500) based on the student's best 5 subjects. I he 
«^ggregate required for entry varies from one institution to another. 

Subjects 

TAE science subjects are: Biology. Human Biology. Chemistry Physics. Geologv. Physical Science. 
TAE mathematics subjects are: Mathematics 1.11. Ill and IV. 
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CHAPTER 2 



ENROLMENT STATISTICS 

2.1 INTRODUCTION 
Science 

The Dainton Report (Council for Scientific Polic> , 1968), heralded the 'swmg^iway from science in the United 
Kingdom in the l%()'s The Report pointed out that this trend could have disastrous effects on the technological 
future ot the country if allowed to continue, and suggested that changes should be made in school curricula to 
counteract the declining interest in science amongst young people . A similar phenomena has been observed m 
Australia. Dow (1 97 1) surveyed Australian secondary school science enrolment patterns over the period 1960 to 
1969. He concluded that the proportion of students taking chemistry and physics with respect to the total pool of 
available students at matriculation level was decreasing in all States. However, this decline was more than 
outweighed by the proportion of students taking biology. 

Duckworth (1979) challenged the Dainton Reports interpretation of the reason for the 'swing away from 
science based on an analysis of the composition of the 6th Form in the United Kingdom. His analysis revealed 
that the composition of the 6th Form had changed significantly during the 196(rs. Not only had the proportion of 
the age cohort staying on to the 6th Form increased, but there was also a significant increase in the proportion of 
females who tended not to study science subjects. Duckworth (1979) was able to show that the ^wtng' was not 
against science per se, but away from a range of subjects whieli require cumulative learning and were therefore 
perceived by the students as being difficult and demanding. 

Mathematics 

A somewhat similar phenomenon of enrolment change has been evident in secondary school mathematics. 
Over the past decade, a number of State, national and international reports (e.g. S TEP. 1980; Fey, 1981a, 1981b; 
NACOMEv 1981) concerned with mathematics achievement, course trends and instructional patterns, have 
produced a wealth of information, much of which is mutually confirmatory even when considered in the light of 
obvious national or cross-cultural differences among the various samples surveyed. The apparent ^^wing" away 
from traditional or more rigorous mathematics courses,^ evident among high school students in the United 
Kingdom and the USA during the I97(rs, parallels the situation in science and is one issue which has attracted 
universal attention. The Cockcroft Report (Shuard, 1982) confirms such findings in the United Kingdom, as does 
the National Assessment of Educational Progress Report (Fey. I98lh) in the U.S.A. Concerning Australia, an 
analysis of the participation patterns of secondary mathematics students conducted by the Queensland Board of 
Teacher Education (1985) using three major data sources - two State (STEP, 1980; Queensland Board of Teacher 
Fiducation, 1985). and one National study (D.^kkers et al 1982. 1983) - suggested that mathematics enrolments 
continue at a high level, boosted by a "swing" awa> trom the more traditional mathematics courses to the less 
rigorous ones. 

It is important to update and examine th existing mathematics and science enrolment data, for a quiet 
'revolution* has been underway in Australian secondarv schools over the last decade, and it behoves all interested 
parties to gain an understanding of this phenomenon. 

2.2 NATIONAL SCHOOL ENROLMENTS 

The basic information on male and female retenti\ ities in Australian secondary schools since 1970 is shown in 
Table I , The retentivitv is determined by comparing the number of Peer-Year- 1 2 students in any one particular 
year to the Parent- Year-8 population four years earlier. The data apply to all States and the Australian Capital 
Territory, and have been obtained from the Australian Bureau of Statistics. 

The data in Table I indicate that the female Parent-Year-8 population is less than the corresponding male 
Parent- Year-8 population for each year from 1966-1985. This was also the case for the Peer- Year- 12 population 
until 1977 when, for the first time, the number of females in Year 12 exceeded the number of males. This change 
is also reflected in the retentivities Whilst the male retentivitv did not change significantly from 1970-1982, the 
female retentivity has shown a steady increase since 1970, and since 1970 has exceeded the male retentivity. This 
dramatic increase in female retentivitv (of 89'!o over the past 16 vears) has been the single most impoitant factor 



in changing school enrolments during this period of time. However., it is significant that since 1982 the male 
retentivity has mcreased hy approximately 30%. 

In terms of total retentivity, the value reached 46% in 1985 and it seems inevitable that at least half ol the aue 
cohort will complete Year 1 2 of secondary schooling in the near future 

from 1966 to 1975 the number of students declined., but since 1980 there has been an increase, the rate of which 
has exceeded the steady growth in the late 1960's and early 1970's. 



TABLE I 

School Enrolments in Australia, 1970-1985 



Year 


Parcnt-Year-8 Populaiion 
Male Female 


1 OA, A 


111184 


106112 


1 vo/ 


111593 


107297 


1968 


115229 


109471 


1969 


117445 


112010 


1970 


119852 


113929 


1971 


122107 


116136 


1972 


124604 


119197 


1973 


126740 


121099 


1974 


130809 


124481 


1975 


132387 


125984 


1976 


130948 


124217 


1977 


127411 


121306 


1978 


124883 


118963 


1979 


124975 


118886 


1980 


125458 


120444 


1981 


128437 


122699 


1982 


134172 


128984 


1983 


137029 


130594 


1984 


142935 


137495 


1985 


142200 


136173 



Peer-Year- 1 2 Populaiion 
Male Female 



Retentivity 
Male Female 



Total 











































37597 


27681 


33 8 


26.1 


30.0 


38968 


29357 


34 9 


27 4 


31.2 


41758 


32119 


36.2 


29 3 


32.9 


41828 


34854 


35.6 


31 1 


33.4 


'11129 


36277 


34.3 


3L8 


33.1 


42556 


39313 


34.9 


33.9 


34.4 


43657 


42421 


35 0 


35 6 


35.3 


43390 


44748 


34 2 


37.0 


35,6 


43531 


46692 


33.3 


37 5 


35 3 


43081 


47007 


32..5 


37 3 


34 9 


42221 


46817 


32.2 


37.7 


34.9 


4i550 


46779 


32.6 


38.6 


35 ..5 


41704 


47941 


33.4 


40.3 


36.8 


46697 


5199! 


37.4 


43.7 


40 6 


52728 


57766 


42.0 


48.0 


45.0 


55713 


60603 


43 4 


49 4 


46.3 



The national enrolment trends for students in Year 12 over the period 1976-1985 are shown in Figure 2. Over 
the period 1976-1982 the numbers were approximately constant, since the greater retentivity of females was 
balanced by the declining retentivity of males. However, from 1983 to 1985 there has been a dramatic growth, 
reflecting the enhanced male and female letentivity over these three years. 

Since the Parent- Year-8 population is four years ahead of the corresponding Peer-Year- 1 2 population, it is 
apparent that the growth in the former from 1981-1985 will 'flow on^ to Year 12 from 1985-1989. The larger age 
cohort, coupled with the trends in retentivity described above, should have a significant impact on the numner of 
students entering Year 12 in the immediate future, and presumably on the number of students wishing to enter 
tertiary institutions a year later. 

The remainder of this Chapter presents details of science and mathematics subject enrolments for each State. 
It is to be noted that: — 

• The data are presented for male and female students taking science and mathematics as public examination 
subjects at the end of Year 1 2 The exception is Queensland where students do not sit for a public examination 
but are awarded ratings based on moderated school assessments during Years 1 1 and 12. 

• The data include students from both Government and non-Government schools. 

• The data represent the total number of sUident enrolments in science and mathematics subjects. Thus, where 
students take a combination of mathematics subjects, the total mathematics enrolment will be higher than the 
actual number of mathematics students. 

• The data include the number of students in the Parent-Year-8 population from 1966-1985 ami those in the 
Pecr-Year-12 population from 1970-1985. This manner of presentation enables the retentivity for each State 
to be determined. It also enables the proportion of students studying each subject to be calculated with respect 
to the Year 12 base year and also to the Year 8 base year respectively. 
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Figure 1 National trends for students eniering the first year of Secondary Education 
(Parenl-Year-8) from 1966-1985 
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Figure 2 National trends for students in the final year of Secondary Education 
(Peer-Year-12^ from 1976-1985 
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2.3 SCIENCE 



Biology Enrolment Statistics 

Male/female biology enrolments and their respeetive Parent- Year-8 and Pecr-Year-i: population for eaeli 
State are presented in Table 2. The proportions of biology students with respect to the Year 12 and Year 8 base 
years are also presented. 

The variation of biology Year 12 enrolments over the time period 1976-1985 arc shown in Figure ^ The 
enrolments show a sinusoidal trend with steady increases in the late 1 97(rs being followed by a deelmc in the early 
1980^s until m 1982 the total biology enrolments were less than in 1976 However from 1983 to 1985 there has been 
a dramatic growth so that in 1985 the total biology enrolments reached i» maximum of 52,959. 



TABLE 2: 
Biology Enrolment Statistics In Australia 



Year 



Parent 
Years 
Population 



Peer 
Year 12 
PoprJation 



Retcntivitv 



Year 12 Biology 
Enrolments 
Male Female 



Total 



*Pccr 
Year 12 
Proportion 



QUEENSLAND 



NEW SOUTH WALES 



1%6 
1967 
1968 
1%9 
1 970 
1971 
1972 
1973 
1974 
197.S 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



75233 
76421 
77983 
79161 



** Parent 
Year 8 
Proportion 



1966 


32021 
















1967 


32242 
















1968 


33127 
















1969 


34043 
















1970 


34679 


9407 


29 4 






3089 


1 000 


1 .000 


I97I 


35355 


9883 


30.7 






3492 


1 076 


1.123 


1972 


36999 


10770 


32.5 






4556 


1.288 


1 426 


1973 


37742 


10973 


32.2 


2160 


2773 


4933 


I 378 


1.512 


1974 


39595 


11368 


32.8 


2473 


3420 


5893 


i.580 


1.763 


1975 


39805 


11586 


32.8 


2725 


3N49 


6574 


1.728 


1.928 


1976 


39493 


12920 


34 9 


3237 


4393 


7630 


1.798 


2.138 


1977 


38780 


13871 


36.S 


35^5 


4907 


8482 


1 862 


2.330 


1978 


37962 


14818 


37.1 


3836 


5460 


9296 


1.913 


2 437 


1979 


37696 


14995 


37.7 


3797 


5790 


9587 


1.947 


2.497 


1980 


39319 


15251 


38.6 


3652 


5640 


9292 


1.855 


2.439 


1981 


41149 


15016 


38.7 


3393 


5449 


8842 


1.793 


2.364 


1982 


43800 


15996 


42.1 


3678 


5740 


9418 


1 793 


2 572 


1983 


45672 


17810 


47 2 


3919 


6166 


10085 


1.724 


2 773 


1984 


48007 


20865 


53.1 


4617 


6939 


11556 


1.687 


3.047 


1985 


47338 


22668 


55.1 


4942 


7209 


12151 


1.632 


3.061 



80421 


23805 


31 6 












82712 


24822 


32. .5 












83534 


26564 


34 1 












84807 


27061 


34 2 












86619 


26837 


33 4 












88735 


28014 


33.9 












87605 


29222 


35.0 


6000 


9067 


15067 


1.000 


1.000 


86289 


30652 


36 1 


5985 


9465 


15450 


0 978 


0 985 


83230 


31276 


36. 1 


5897 


9992 


15889 


0.985 


1.017 


81995 


30927 


34.9 


5233 


9867 


15100 


0.947 


0.943 


81891 


28881 


33.0 


4698 


9168 


13866 


0 931 


0 878 


82439 


28411 


32.9 


4433 


8843 


13276 


0 900 


0.853 


85509 


28075 


33.7 


4050 


8737 


12787 


0.883 


0.852 


86881 


30712 


37.5 


4222 


8981 


13203 


0.833 


0,892 


92284 


33784 


41 3 


4779 


9336 


14115 


0.810 


0 956 


94397 


34261 


41.6 


4606 


9065 


13671 


0.774 


0 919 
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Table 2: (confd) 
Biology Enrolment Statistics in Australia 



F^ircnt Peer Year 12 Biology *Pccr **Parcni 

Year Year 8 Yeai 12 Retentivity Enrolments' Year 12 Year 8 

Population Population % ' Male Female Total Proportion Proportion 



AUSTRALIAN CA PITAL TFiRRH OR Y 



1973 


3211 






»974 


3469 






1975 


3824 






1976 


3877 






1977 


3978 


2136 


66 5 


1978 


3858 


2317 


66.8 


1979 


4(K)2 


2578 


67 4 


1980 


3976 


2538 


65 5 


1981 


4056 


2675 


67.2 


1982 


4248 


2720 


70,5 


1983 


4651 


2918 


72 9 


1984 


5065 


3145 


79 1 


1985 


5107 


3150 


77.7 



340 


533 


873 


1.000 


1. 000 


340 


564 


904 


0 955 


0.958 


366 


726 


1092 


1.036 


1 050 


305 


657 


962 


0 927 


0.913 


307 


681 


988 


0,903 


0.913 


306 


635 


941 


0.846 


0 897 


283 


631 


914 


0,766 


0 840 


303 


635 


938 


0.730 


0,868 


320 


645 


965 


0 750 


0.875 



VICTORIA 








1966 


60154 






1967 


59858 






1968 


61490 






1969 


62762 






1970 


63801 


18915 


31.4 


1971 


65185 


19221 


32.1 


1972 


66983 


20367 


.\ri 


1973 


67267 


21416 


.^4.1 


1974 


69520 


21465 


^XO 


1975 


69672 


22930 


^52 


1976 


69052 


23580 


.1S.2 


1977 


68034 


22884 


34 0 


1978 


66932 


23046 


.^3.1 


1979 


65684 


22528 


32.3 


1980 


67019 


22580 


.^2 7 


1981 


67866 


22573 


33 2 


1982 


71461 


23050 


.^4.4 


1983 


71048 


25385 


.^8.7 


1984 


74594 


28971 


43.2 



1891 


4151 


6042 


1 000 


KOOO 


2108 


4581 


6689 


1,089 


K113 


2363 


4939 


7302 


1.122 


1.182 


2781 


5739 


8520 


1 245 


1.352 


2787 


5963 


8750 


1.276 


1.365 


3138 


6507 


9645 


1.317 


1.473 


3338 


6898 


h236 


1 359 


1 .^22 


3281 


6966 


10247 


1.402 


K517 


3339 


7403 


10742 


1 .459 


1 .538 


3169 


7030 


10199 


1 417 


1.4.57 


3080 


7124 


10204 


1.415 


1 471 


2940 


6855 


9795 


1.358 


1,4.33 


2647 


6617 


9264 


:.258 


1 ..378 


2737 


7023 


9760 


1 203 


1 479 


3163 


7438 


10601 


1.081 


1 .5.S5 



TA.SMANIA 








iV(>6 


7890 






1967 


7746 






1968 


7762 






1969 


8.352 






1970 


8162 


1.358 


17 2 


1971 


8112 


1581 


20.4 


1972 


8148 


1787 


23 0 


1973 


8205 


1966 


2:».5 


1974 


8532 


1864 


22 8 


1975 


8555 


2086 


25 7 


1976 


8228 


2079 


25.5 


1977 


8238 


3113 


25 8 


1978 


7797 


2099 


24 6 


1979 


7409 


2215 


25.9 


1980 


7344 


2237 


27 2 


1981 


7.1S8 


2203 


26.7 


1982 


7914 


1716 


22.0 


1983 


7939 


1845 


24 9 


1984 


8212 


2033 


27.7 


1985 


8072 


2126 


28.9 







1233 


1.000 


1,000 






L553 


1.082 


1.283 


800 


846 


1646 


1.014 


1 .357 


829 


928 


1757 


0 98^ 


1 ..346 


601 


7.50 


1.351 


0 798 


1.0.59 


671 


800 


1471 


0.777 


: 160 


586 


740 


1326 


0.702 


1.041 


.549 


771 


1.320 


0.688 


1 .029 


512 


799 


1311 


0.688 


0.983 


800 


1520 


2320 


I 1.54 


1,7.35 


671 


1286 


19.57 


0 963 


1.522 


605 


1 157 


1762 


0 881 


1..3o9 


.571 


969 


1540 


0.988 


1.264 


558 


10.56 


1614 


0.963 


1..394 


533 


096 


1.529 


0,828 


1.3.32 


567 


10.36 


1603 


0 8.30 


1 ..394 



Table 2: (contd) 
Biology Enrolment Statistics in Australia 



Year 



Parent 
Year 8 
Population 



Peer 
Year 12 
Population 



Retcntiviiv 



SOUTH AUSTRALIA 



1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



22566 

22965 

23081 

23448 

23911 

24040 

24545 

25418 

25527 

25366 

24592 

23902 

23364 

22390 

^2115 

22893 

23695 

23851 

23483 

22658 



WESTERN AUSTRALIA 



1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



17411 

17637 
19059 
19333 
20064 
20145 
20642 
21202 
22028 
22414 
22665 
22371 
21861 
22198 
22110 
23262 
24213 
25014 
26126 
25138 



Yearl2B'Mogy 
Enrolments ' 
Male Female 



Total 



*Peer 
Year 12 
Pioportion 



Parent 
Years 
Propoition 



5972 


26 5 






2857 


1,000 


1.000 


6836 


29.8 






^712 


1.135 


1.277 


7468 


32.4 






4.>32 


1.269 


1.551 


7730 


33 0 


2264 


2S28 


.^092 


1.377 


1 715 


7758 


32 4 


2387 


3140 


5527 


1 .489 


1,826 


8670 


36. 1 


2644 


3607 


625 1 


1 507 


2 054 


9093 


37 0 


2524 


3764 


6288 


1.445 


2 023 


9066 


35 7 


2271 


3710 


5981 


1.379 


1 859 


9124 


35.7 


2096 


3608 


5704 


1.307 


1.765 


9356 


36.9 


1949 


3457 


5406 


1.208 


1.683 


9535 


38 8 


1872 


3188 


5060 


1 109 


1 625 


9308 


38.9 


1540 


3046 


4586 


1.030 


1.515 


9580 


41.0 


1449 


3006 


4455 


0.972 


1.506 


10653 


47.6 


1615 


3097 


4712 


0.925 


1.662 


11087 


5(>. 1 


1583 


3217 


4790 


0.903 


1.711 


11711 


51.2 


1589 


3146 


4735 


0 845 


1 634 



4680 


26.9 


960 


1784 


2744 


1 000 


1.000 


^866 


27 6 


1127 


1927 


3054 


1.070 


1.099 


5648 


29,6 


1477 


2448 


3925 


1 185 


1 307 


6121 


31.7 


1840 


3101 


4941 


1 .377 


1.622 


6581 


32.8 


2024 


3366 


5390 


1.397 


1.705 


6870 


34.1 


2193 


4014 


6207 


1.541 


1 955 


7380 


35 7 


2656 


4530 


7186 


1.661 


2 209 


7416 


35 0 


2494 


4875 


7369 


1.695 


2,205 


7543 


34 , 


2386 


5026 


7412 


1 676 


2,135 


7631 


34,0 


2346 


4984 


7330 


1.638 


2.075 


7700 


34.0 


2422 


5102 


7524 


1.667 


2.107 


7843 


35 1 


2243 


5045 


7288 


! 5S5 


2.067 


8184 


37 4 


2165 


4644 


6809 


1.419 


1 976 


8970 


40.4 


2402 


4997 


7399 


1 407 


2.115 


10090 


45,6 


2809 


5570 


8379 


1.416 


2 405 


1 1059 


47.5 


3211 


6022 


9233 


1.424 


2518 



* Peer-Year-12 Proportion in 198X = 

Year 12 Biology Enroiinent in 198X 
Year 12 Biology Einrolment in base year 

Parent- Ycar-8 Proportion I98X = 

Year 12 Biology Enrolment in 198X 
Year 12 Biology Enrolment in Da.se year 



Peer Year 12 Population in ha.sc ye ar 
Peer Year 12 Population 198X 



Parent Year 8 Population in ha.se yea r 
Paient Year 8 Population 198(X-4) 
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Figure 3 National trends for students taking Biology as a Public Examinations 

subject as compared to the Peer-Year-12 population over the period 1976-1985 
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Figure 4 The number of students taking Biology as a Public Examinations subject from 

1970-1985 (Victoria. Queensland. South Australia. Western Australia and Tasmania), 
from 1976-1985 (New South Wales), and from 197M985 (ACT) 



Figure 4 depicts the statistical data in Table 2 in schematic form on a Statc-bv-State basis. Oucensland has 
shown the greatest increase in student numbers over the 1970-1985 period., fiom 3.089 in l97()to 12.1.^1 m I98.S. 
so that Queensland now has the largest enrolment in biology except for New South Wales. Since 197^ there has 
been an ever-increasing difference between mate and female enrolments and in 1985. 46'},, more females than 
males were enrolled in biology. The proportion of students studying biologv with respect to the 1970 base vear 
has exceeded unity for both Peer-Ycar-12 and Parent-Year-8 enroiments for everv vear since 191). In 1985 the 
proportion of the Parent-Year-8 population with respect to 1970 exceeds ,•?()()%. 

New Couth Wales has the largest number of students studying biology, but the data are onlv listed since 1976 
because in that year the pattern of second:>ry education changed in that State. The biologv enrolments in Table "» 
represent actual biology enrolments in 4 unit and 2 unit courses. After reaching a ma.umum ot 1 5,889 students in 
1978 the NSW numbers declined significantly to a low of 1 2.787 in 1982. but in 198.3 the downward trend stabilised 
and m 1985 the number of biology enrolments reached 1.3.67 1 . The overall decrease in student numbers has been 
caused almost entirely by the decline in male enrolments. 

The statistics for the Australian Capital Territory require some explanation. Prior to 1977 students from the 
ACT took the NSW Higher School Certificate, but it proved impossible to extract the AO" data from the total 
NSW figures. However the data for the ACT from 1977-1985 are listed in Table 2 and displayed in Figure 4. The 
data show a constant trend with a small decline in male enrolments being offset by a slightiv larger increase m 
female enrolments. The proportion of biology er.rolments to the Parent-Year-8 and Peer-Year-12 populations 
with respect to the 1977 base year is less than unity for every year except 1 979. In 1 983 three biology subjects were 
introduced in the ACT namely General Biology.. Hun.an Biology and Web of Life Biology. The data in Table 2 
for 1983 to 1985 are a composite of these three biological science subjects. 

The Victorian enrolments showed significant increases from 1970 to 1976 but thereafter the enrolments have 
remained approximately constant, although there was a decline in enrolments in the early 1980-s. The proportion 
of students studying biology with respect to the 1970 base year has exceeded unity for both Year 12 and Year 8 
enrolments for every year since 1970. The enrolments are dominated by females, with approximately 2 25 times 
more females being enrolled in the 1970-1985 period than males. 

The Tasn^anian enrolments have been relatively constant over the 16-vear period, although there was a 
dramatic increase in 1979 which was due to the introduction of new Higher School Certificate subjects However 
the numbers then declined as the 'old' subjects were phased out. so that the numbers in the last few years are 
essentially the same as in the early 1970-s. A decline in male enrolments over the 1970-1985 period has been 
counter-balanced by an increase in female enrolments. However the proportion of students studying biology wi;h 
respect to the Peer-Year-12 population compared to the 1970 base year has been less than unity for most of the 
period from 1970-1985, although the corresponding proportion with respect to the Parent-Year-8 population is 
greater than unity. 

The South Australian enrolment figures show a rapid increase from 1970 to 1975 which paralleled the situation 
m Queensland and Western Australia. However., after 1976 the numbers gradually declined to a low point of 
4,45.-) students m 1982. but have since shown an increase. The proportion of students studying biology compared 
to the Pcer-Year-12 population declined to less than unity in 1982 with respect to the 1970 base year although 
with respect to the Parent-Year-8 population the value still exceeds unity. The decline in student mimbeis since 
the mid-l970's has been largely caused by a drop in male enrolments - from a maximum of 2,644 m 1975 to a 
minimum of 1 .449 in 1982. Female enrolments have also declined from 1976.. but not to the same extent as the 
male enrolments. 

Western Australian enrolments have shown a massive increase over the 1970-1985 peiiod most of the increase 
occurring in the 1970-1976 and the 1982-1985 periods. The increase in enrolments has been evenly distributed 
between males and females The proportion of students studying biology with respect to the 1970 base vear has 
exceeded unity for both Peer-Ycar-12 and Parent-Year-8 emolmcnts for everv veai since 1970 and the 1985 
Parent-Year-8 proportion is approximately 2..5 times the 1970 value 
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TABLE 3: 

Biology and human biology enrolment statistics In Western Australia 



Bit.logy Human Bioloj»y 

Year Male Female Total Male Female Total 



1970 


931 


1635 


2566 


29 


149 


178 


1971 


1092 


1721 


2813 


35 


206 


241 


1972 


1392 


2014 


34' S 


85 


434 


519 


1973 


1620 


2324 


3944 


220 


777 


997 


1974 


1693 


2390 


4083 


331 


976 


1307 


1975 


17^8 


2681 


4419 


455 


1333 


1788 


1976 


1974 


2704 


4678 


682 


1826 


2508 


1977 


1757 


2733 


4490 


737 


2142 


2879 


1978 


1722 


2904 


4626 


664 


2122 


2786 


1979 


1690 


2890 


4580 


656 


2094 


2750 


1980 


1789 


2860 


4649 


633 


2242 


2875 


1981 


1553 


2500 


4053 


690 


2545 


3235 


1982 


1447 


2213 


3660 


718 


2431 


3149 


1983 


1574 


22;? 


3821 


828 


2750 


3578 


1984 


1734 


7383 


4117 


1075 


3187 


4262 


1985 


1882 


2536 


4418 


1329 


3486 


4815 



It should be noted that in Western Australia, two Public Examinat'on subjects - biology and Human Biology 
- arc included in the statistics in Table 2. The enrolments for these two subjects are presented in Table 3 and 
shown in Figure 5. Although both subjects have b en offered over the period 1970-1985, Human Biology had a 
very small enrolment in the early I970's, but has now increased in popularity to the stage where the Human 
Biology numbers have exceeded the Biology enro'T«^nts in 1984 and 1985, 

Human Biology has been particularly popular \ m females, with approximately three times as man> females 
as males taking this subject. The enrolments in Human Biology have increased consistently throughout the 
period covered by this monograph, whilst the numbers in Biology reached a maximum in 1976, Male and female 
e olments in Biology are much more evenl> balanced than is the case tor Human Biology, where approximately 
72% of the 1 9S5 enrolments are females. Undoubtedly the presence of Human Biology in Western Australia has 
been the major reason for the dramatic increase in Biology enrolments that has occurred in the 1970-1985 period 
as depict 1 in Tabic 2 and Figure 4 
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Figure 5 The number of students taking Biology and Hunnan Biology in 
Western Australia from 1970-1985 



CHEMISTRY ENROLMENT STATISTICS 



Male/female chemistry enrolments and their respective Parent- Year-8 and Peer- Year- 12 populations for each 
State are presented in Table 4. The proportions of chemistry students with respect to the Peer-Year- 12 and 
Parent-Year-8 base years are also presented. I .gur^^ 6 shows the variation of chemistry Year 12 enrolments over 
the period 1976-1985. The numbers have shown a sic*ady. if unspectacular, growth over this period from ^^4 
in 1976 to 33,930 in 1985. 

The statistical data in Table 4 on a State-by-State basis are depicted (in schematic form) in Figure 7. Of all the 
States, Queensland has shown the greatest increase in student numbers over the 1970-1985 period. Since 1975 the 
enrolments have increased from 4.340 to 6,899 (a 59% increase). Until the last few years r.iost ot this growth h'is 
resulted from increased female enrolments. However, despite this increase in the number of students studying 
chemistry, their proportion of the Peer-Year- 12 population has declined to 0.623 (compared with the situation in 
1970), due to the massive increase in retentivity (from 29.4% to 55. TJo). over this period. This is in contrast to 
the proportion of the Parent-Year-8 population which has remained relatively constant from 1970-1985 except 
for a decline in the mid- 1970's. 



Table 4: 

Chemistry Enrolment Statistics in Australia 

Parent Peer Year 12 Chemist rv *Peer **P':;onl 

Year YearS Year 12 Retentivity Enrolments ' Year 12 Yea. S 

Population Population % ' Male Female Total Proportion Proportion 



QUEENSLAND 



1966 


32021 
















1967 


32242 
















1968 


33127 
















1969 


34043 
















1970 


34679 


9407 


29.4 






4597 


1.000 


1.000 


1971 


35355 


9883 


30 7 






4597 


0.952 


0.993 


1972 


36999 


10770 


32 5 






5268 


1 (H)l 


1.108 


1973 


37742 


10973 


32 2 


3259 


1297 


4556 


0.856 


0.939 


974 


39595 


11368 


32.8 


3182 


1300 


4482 


0 808 


0,901 


1975 


39805 


11586 


32.8 


3012 


1328 


4340 


0,767 


0.855 


1976 


39493 


12920 


34.9 


3195 


1307 


4502 


0 713 


0 848 


1977 


38780 


13871 


36.S 


3321 


1418 


4739 


0,699 


0 875 


1978 


37962 


14818 


37,1 


3422 


1649 


5071 


i)J{)\ 


0,892 


1979 


37696 


14995 


37 7 


3349 


1830 


5179 


0.707 


0.907 


1980 


39319 


15251 


3S 6 


3446 


1962 


5408 


0.726 


0 954 


1981 


41149 


15016 


38,7 


3236 


2045 


5281 


0,720 


0 949 


1982 


43800 


15996 


42.1 


3329 


2100 


5429 


0.695 


0,096 


1983 


45672 


17810 


47,2 


3674 


2269 


5943 


0,683 


1 .098 


1984 


48007 


20865 


53 1 


3%3 


2470 


6433 


0,631 


1.140 


1985 


47338 


22668 


55 1 


4303 


2596 


6899 


0,623 


1 168 



NEW SOUTH WALES 



1966 


75233 
















1967 


76421 
















1968 


77983 
















1969 


79161 
















1970 


80421 


23805 


31,6 












1971 


82712 


24822 


32.5 












1972 


83534 


26564 


34 1 












1973 


84807 


27061 


34,2 












1974 


86619 


26837 


33.4 












1975 


88735 


28014 


33 9 












1976 


87605 


29222 


35 0 


5931 


2m 


S28I 


\Ay){) 


1 000 


1977 


86289 


30(o2 


36 J 


5920 


2584 


8504 


0 979 


1 012 


1978 


83230 


31276 


36 1 


6346 


2917 


9263 


1.045 


1 .079 


1979 


81995 


30927 


34 9 


6433 


3261 


9694 


1 106 


LI02 


1980 


81891 


28881 


33,0 


6328 


3635 


9963 


1 217 


1.147 


1981 


82439 


28411 


32,9 


5591 


3,^20 


891 1 


1 107 


1.042 


1982 


85509 


28075 


33,7 


5582 


3423 


9005 


1 1,^2 


1 091 


1983 


86881 


30712 


37,5 


6215 


3812 


10027 


1 152 


1 234 


1984 


92284 


3.;784 


41 3 


6309 


3884 


10193 


1 .065 


1,256 


1985 


94397 


34261 


41,6 


6453 


4292 


10745 


1,107 


1 315 



9 c 



Table 4: (contd) 
Chemistry Enrolment Statistics in Australia 



Year 


Parent 
Year 8 
Populalion 


Peer 
Year 12 
Population 


Rotontivity 


Year 12 Chemistry 

Enrolments 
Male Female 


'Iota! 


*Peer 
Year 12 
Proportion 


Parent 
Year 8 
Proportion 


AUSTRALIAN CAPITAL TERRITORY 














1973 


















1974 


3469 
















1975 


3824 
















1976 


3877 
















1977 


3978 


2136 


66.5 


2W 


137 


436 


1 000 


l.()()(y 


1978 


3858 


2317 


66.8 


391 


167 


558 


1 180 


I 185 


1979 


4(K)2 


2578 


AT 1 


411 


257 


668 


1 . 269 


1 .287 


1980 


3976 


253S 


65.5 


429 


262 


691 


1 338 


1.313 


1981 


4056 


2675 


67.2 


415 


309 


624 


1.143 


1.155 


1982 


4248 


2720 


70.5 


408 


392 


800 


1.441 


1.527 


1983 


4652 


2918 


72.9 


457 


391 


848 


1.424 


1.561 


1984 


5065 


3145 


79 1 


435 


391 


826 


1.287 


1.530 


1^85 


5107 


3150 


11 J 


400 


395 


795 


1.236 


1 444 



VICTORIA 


















1V66 


60154 
















1967 


59858 
















1968 


6 1490 
















1969 


62762 
















1970 


63801 


18915 


31.4 


4782 


1554 


6336 


LOOO 


1.000 


1971 


65185 


19221 


32.1 


4723 


1529 


6252 


0.972 


0 967 


1972 


66938 


20367 


33 1 


4423 


1562 


5985 


0.877 


0.924 


1973 


67267 


21416 


34.1 


4544 


1675 


6219 


0.867 


0.941 


1974 


69520 


21465 


33.6 


4325 


1721 


6046 


0.841 


0.900 


1975 


69672 


22930 


35.2 


4348 


2031 


6379 


0 831 


0.929 


1976 


69052 


23580 


35 2 


4355 


2056 


6411 


0.812 


0.909 


1977 


68034 


22884 


34.0 


4348 


2199 


6547 


0.854 


0 924 


1978 


66932 


23046 


33 1 


4400 


2409 


6809 


0.882 


0.930 


1979 


65684 


22528 


32.3 


4287 


2533 


6820 


0.984 


0.929 


1980 


67019 


22580 


32 7 


4190 


2634 


6824 


0.902 


0.938 


1981 


67866 


22573 


33 2 


4246 


2757 


7003 


0.926 


0.977 


1982 


71461 


23050 


34 4 


4168 


2871 


7039 


0 912 


0.998 


1983 


7 1048 


25395 


3S.7 


4287 


2906 


7193 


0,845 


1.040 


1984 


74594 


28971 


43.2 


4475 


2987 


7462 


0.769 


1.057 


1985 


73092 


30706 


45.2 


4503 


3251 


7754 


0.754 


1.08.^ 



TASMANIA 


















1966 


7890 
















1967 


7746 
















1968 


7762 
















1969 


8352 
















1970 


8162 


1358 


17.2 






884 


1.000 


1.000 


1971 


8112 


1581 


20 4 






873 


0.848 


1 006 


1972 


8148 


1787 


23.0 


537 


195 


732 


0.629 


0.842 


1973 


8205 


1966 


23 5 


495 


180 


675 


0.527 


0 721 


1974 


8532 


1864 


22 8 


465 


168 


633 


0 522 


0.692 


1975 


8555 


2086 


25.7 


42! 


174 


595 


0 438 


0.655 


1976 


>^228 


2079 


25 5 


408 


149 


557 


0.412 


0.610 


1977 


8238 


2113 


25 8 


972 


393 


1 1 59 


0.843 


1.261 


1978 


7797 


2099 


24.6 


783 


382 


1165 


0.853 


1 219 


1979 


7409 


2215 


25 9 


763 


394 


1157 


0.802 


1 208 


1980 


7344 


2237 


27 2 


791 


380 


1071 


0.727 


1.149 


1981 


73.^8 


2203 


26.7 


682 


346 


1028 


0 717 


1 114 


1982 


7914 


1716 


22 0 


679 


315 


994 


0 890 


1.138 


1983 


7939 


1845 


24.9 


773 


354 


1127 


0.938 


1.358 


1984 


82P 


2033 


27.7 


694 


331 


1025 


0 775 


1.246 


1985 


8072 


2126 


28 9 


616 


353 


969 


0 700 


1 175 



ERIC 
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Table 4: (contd) 
Chemistry Enrolment Statistics in Australia 



Year 



Parent 
Year 8 
Population 



Pccj 
Year 12 
Populatioii 



Rctentivitv 

/<> 



Year 12 Chemistry 

Enrolments 
Male Female 



Total 



Year 12 
[Proportion 



SOUTH AUSTRALIA 



1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



22566 
22965 
23081 
23448 



WESTERN AUSTRALIA 



^^Pareni 
Years 
Pioportion 



239 1 1 


5972 


26.5 






3124 


1 000 


1 000 


24040 


6836 


29 8 






3104 


0.868 


0 976 


24545 


7468 


32.4 






3147 


0 806 


(> 985 


25418 


7730 


33.0 


2259 


778 


3037 


0 75. 


0.936 


25527 


7758 


32.4 


2046 


705 


2751 


0.678 


0 831 


25366 


8670 


36.1 


1975 


685 


2660 


0 587 


0.799 


24592 


9093 


37.0 


1878 


645 


2523 


0 530 


0.743 


23902 


9066 


35 / 


1752 


753 


2505 


0.528 • 


0 712 


23364 


9124 


35.7 


1722 


852 


2574 


0.545 


0.728 


22390 


9356 


36.9 


1836 


879 


2715 


0.555 


0.773 


22115 


9535 


38.8 


1897 


928 


2825 


0.566 


0.830 


22893 


9308 


38.9 


1837 


929 


2766 


0.568 


0 836 


23695 


9580 


41.0 


1890 


1097 


2987 


0.596 


0.923 


23851 


10653 


47 6 


2100 


1136 


3236 


0 581 


1 .044 


23483 


11087 


50 1 


2019 


1092 


3111 


0 536 


1.016 


22657 


11711 


51 2 


2000 


1099 


3099 


0 506 


0.978 



1966 


17411 
















1967 


17637 
















1968 


m59 
















1969 


19333 
















1970 


20064 


4680 


26.9 


1871 


465 


2336 


1 ()()() 


1 000 


1971 


20145 


4866 


27 6 


1880 


531 


2411 


0.993 


1.019 


1972 


20642 


5648 


29.6 


1917 


604 


2521 


0 894 


0 986 


1973 


21202 


6121 


31 7 


1882 


564 


2446 


0 801 


0 943 


1974 


22028 


6581 


32.8 


1927 


648 


2575 


0.784 


0.957 


1975 


22414 


6870 


34.1 


1822 


685 


2507 


0.731 


0.928 


1976 


22665 


7.380 


35 7 


1795 


670 


2465 


0 669 


0 890 


1977 


22371 


7416 


35 0 


1800 


779 


2579 


0.697 


0.907 


1978 


21861 


7543 


34.2 


1744 


927 


2671 


0.709 


0.904 


1979 


22198 


7631 


34 0 


19SI 


1060 


3041 


0 828 


1.049 


1980 


221 1(^ 


7700 


34 0 


1591 


922 


2513 


0 769 


0 972 


1981 


23262 


7843 


35.1 


1S84 


806 


2390 


0 611 


0.796 


1982 


24213 


8 ! 84 


37 4 


1917 


1126 


3043 


0.745 


1.037 


1983 


25014 


8970 


40 4 


2063 


1270 


3333 


0 74.' 


1 119 


1984 


2612v', 


10090 


45 6 


2101 


1280 


3381 


0 6: 


1.140 


1985 


25138 


11059 


47.5 


2244 


1425 


3669 


0 665 


1.176 



* Pcer-Year-12 Proportion m I98X 

Year 12Chemistry Enrolment in 198X 
Year 12 Chennstry Enrolment in base year 

'* Parent- Year-8 Proportion ;98X = 

Year l2Chemistr> Enrolment in 198X 
Year 12 Chemistry Enrolment in base year 



X 



X 



Peer Year 1 2 Population in base year 
Peer Year 12 Population 198X 

Parent Year 8 Population in base yea r 
Parent Year 8 Population 198(X-4) 
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Figure 6 National trends for students taking Chemistry as a Public Examinations 

subject as compared to the Peer- Year-12 population over the period 1976-1985 
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Figure 7 The number of students taking Chemistry as a Public Examinations subject 
from 1970-1985 (Victoria. Queensland. South Australia. Western Australia and 
Tasmania), from 1976-1985 (New South WalesK and from 1977-1985 (ACT^ 
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New South Wales has the largest number of students studying chemistr> . but the data are only listed sinee 1 976 
becai-e in that year the pattern of secondary education changed in that State. Enrolment data smee 1983 
repr ent enrolments for students taking 2 Unit Chemistry. The NSW enrolments a,s a proportion of Paa^nt- 
Year-8 and Peer-Year-12 have exceeded the base year for essentially all of the I976-19(S5 period, although the 
actual numbers have varied considerably. The growth in the number of females studying ehemistry has mcreased 
by approximately 83% over the 10-year period, although the number of males has remained relatively constant. 

The data for the ACT from 1977-1985 are listed in Table 4 and displayed in Figure 7. The data show a steady 
increase in chemistry enrolments from 1977-1985, with the female enrolments increasing at a fastei rate lathe'i 
than the male enrolments. The proportion of chemistry enrolments to the Parent-Year-8 and the Peer-Year-lZ 
populations with respect to the 1977 base year, exceed unity for each year of the period and represents the 
healthiest situation of all the States. It should be noted that the ACT retentivity of 77.7% m 1985 istlie highest in 
the nation. 

A physical science unit is offered in the ACT, and 143 students enrolled in the subject in 1985 (sec Tdhic 7). 
This is a significant number when compared to the 795 students enrolled in chemistry. The ACT also offers units 
in Applied Science, Astronomy, Electronics, Oceanography and Technology, and these subjects will be 
discussed later in this chapter. 

The Victorian numbers have shown a steady increase over the 1970-1^^85 period. In contrast to NSW, the 
proportion of chemistry Year 12 enrolments with respect to the Peer- Year- 12 population has declined since the 
1970 base year, although with respect to the Parent-Year-8 population it has remained close to unity for most of 
the period. The growth in actual numbers has occurred because of the increasing interest in chemistrv by females, 
whereas the number of males enrolled in the subject has actually declined. 

The Tasmanian chemistry enrolments show an interesting trend in that from 1970-1976 they averaged 
approximately 700 whereas from 1977-1985 the average was approximately 1,100 In 1977 the new subjects 
Chemistry A and B were introduced, but the existing subject was not phased out until 1978. Students were able 
to enrol in any of the three chemistry subjects. The overall chemistry enrolments have remained relatively stable 
since 1977 and there has been little variation in the proportion with respect to Parent- Year- 8 or Peer-Year- 12 
populations. 

The enrolments in South Australia are approximately identical in 1985 as they were in 1970, although a decline 
occurred for most of the period coveied in this review. Modest increases in female enrolments have been offset 
by a small decline in male enrolments. Since the retentivity from Year 8 to Year 12 in South Australia has 
increased from 26.5% in 1970 to 51.2% in 1985, it is apparent that the proportion of students studying chemistry 
compared to the Peer-Year-12 population must have declined. In fact in 1985 the proportion was only 0.506 of 
the 1970 base year. However, with respect to the Parent-Year-8 population, the situation is not as serious, for 
despite the fact that throughout most of the period the proportion was less than the base year, the proportion 
exceeded unity in 1983 and 1984. 

The Western Australian enrolments have shown a steady if unspectacular growth over the 1970-1985 period. 
This I s been caused by a significant increase in the number of females opting to study tne subject, from 
approximately 500 in the eaily I97(rs to approximately 1,300 students in the last few years. However, it is 
disappointing to note that the number of males has not increased significantly over the same period , As would be 
expected, the proportion of students enrolled in chemistry compared to the Peer-Year-12 population has 
declined over the period as the retentivity of students has increased, but with respect to the Parent-Year-8 
population some gains are now evident. 

An examination r*" the Western Australian enrolments indicate a sudden drop in 1980 and 1981 followed by a 
strong growth fron. 1982 to 1985. This is due, at least in part, to the introduction of a new Public Exam nations 
subject entitled Physical Science, which was examined for the first time in 1979. This subject incorporates 
material which would normally be classified as "chemistry'^ and '^physics". Few students opted to study this new 
subject in 1979 as it was being tnalled in a relatively small number of schools. The number increased to444 m 1980 
and has steadily increased so that 796 students were enrolled in 1985 (sec Tiible 7). 

The introduction of the subject Physical Science may have caused a drop in the number of students opting lor 
Chemistry in 1980 and 1981 , ^ince the Physical Science unit could be substituted for Chemistry as an entry to 
many tertiary level courses. However, the effect appears to have been short-lived, and the Chemistry numbers 
now exceed their previous total whilst the Physical Science numbers have been sustained. It could be aigued that 
the Chemistry numbers lOr Western Australia in Table 4 should be increased in the period 1979-1985 to include 
the additional Physical Science students. It is apparent that this new subject is attracting a new clientele of 
students and is not undercutting, to any serious extent, the number of students enrolled in ehemistry. 

It is also of interest to note that Victoria introduced a physical science subject in 1983. The unit has had an 
average enrolment of approximately 120 from 1983-1985 (see Table 7), but it is too eaily to eonimeni on its 
effectiveness in the Victorian context. 
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GEOLOGY ENROLMENT STATISTICS 

The number of male and female geology students and their respective Parent-Year-8 and Peer- Year 12 
population for each State are presented in Table 5 together with the proportions of geology students with respect 
to the Peer-Year-I2 and Parent-Year-8 ba 2 years. Figure 8 shows the variation of geology Year 12 enrolments 
over the period 1976- 1 985 . The numbers have ^hown a slow but steady decline throughout this period, from 4, 1 24 
in I976to 3,128 in 1985. 

The statistical data in Table 5 is depicted in Figure 9 in schematic form on a State-by-State basis. The 
Queensland enrolments were extremely low in the early I970's but increased dramatically in 1976 and 1977 after 
which the numbers have remained approximately constant. The increase in the number of females studying 
geology has been remarkable since approximately 50 females were enrolled in the early 1970^s compared to 
approximately 200 since 1976. In the same period the number of males studying geology has more than doubled. 
The proportion of students studying geology with respect to the 1970 base year has been m excess of unity for 
every year of the 1970-1985 period for both Parent-Year-8 and Peer-Year-12 populations. In fact, in 1983 the 
proportion with respect to the Parent-Year-8 population was 3.6 times the number in 1970. 



Table 5: 

Geology Enrolment Statistics in Australia 



Parent Peer Year 12 Geology *Pccr **Parcnl 

Year Ycar8 Year 12 Rclcnlivily Enrolments Year 12 YcarS 

Populalion Population % Male Female Toial Proportion Proportion 



QUEENSLAND 



1966 


32021 
















1967 


32242 
















1968 


33127 
















1969 


34043 
















1970 


34679 


9407 


29.4 






176 


1.000 


1.000 


1971 


35355 


9883 


30.7 






271 


1.466 


1.529 


1972 


36999 


10770 


32 5 






326 


1 618 


1.790 


1973 


37742 


10973 


32.2 


211 


43 


254 


1.242 


1 363 


1974 


39595 


11368 


32.8 


17! 


51 


222 


1.044 


1.165 


1975 


39805 


11586 


32.8 


178 


41 


219 


1 012 


1.127 


1976 


39493 


12920 


34.9 


370 


118 


488 


1 853 


2.203 


1977 


38780 


13871 


36.8 


449 


210 


659 


2.540 


3.177 


1978 


37962 


14818 


37.1 


431 


201 


632 


2.283 


2,907 


1979 


37696 


14995 


37.7 


393 


195 


588 


2,103 


2.699 


1980 


39319 


15251 


38.6 


411 


199 


610 


2 138 


2 810 


1981 


41149 


15016 


38.7 


414 


192 


606 


2,157 


2 843 


1982 


43800 


15996 


42,1 


441 


187 


628 


2 098 


3.010 


1983 


45672 


17810 


47.2 


506 


232 


738 


2 215 


3 562 


1984 


48007 


20865 


53.1 


454 


239 


693 


1.775 


3.207 


1985 


47338 


22668 


55.1 


536 


186 


722 


1.702 


3 192 



NEW SOUTH WALES 



1966 


75233 
















1967 


76421 
















1968 


77983 
















1969 


79161 
















1970 


80421 


23805 


31,6 












1971 


82712 


24822 


32.5 












1972 


83534 


26564 


34.1 












1973 


84807 


27061 


34 2 












1974 


86619 


26837 


33 4 












1975 


88735 


28014 


33.9 












1976 


87605 


29222 


35.0 


1059 


319 


1378 


1.000 


1.0(H) 


1977 


86289 


30652 


36 i 


941 


349 


1290 


0.S92 


0 922 


1978 


83230 


31276 


,-^6.1 


879 


310 


1189 


0 806 


0 832 


1979 


81995 


30927 


34 9 


822 


Ml 


1 169 


0.802 


0,799 


1980 


81891 


28881 


.33 0 


656 


271 


927 


0 681 


0.641 


198! 


82439 


28411 


32 9 


771 


350 


1 121 


0.837 


0.788 


1982 


85509 


28075 


33.7 


6.34 


310 


944 


0.713 


0.688 


1983 


86881 


30712 


37.5 


782 


336 


1118 


0 771 


0 827 


1984 


92284 


,\3784 


41 3 


766 


377 


1143 


0.717 


0.846 


1985 


94,V)7 


34261 


41.6 


656 


258 


914 


0 566 


0 672 
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Table 5: (contd) 
Geology Enrolment Statistics in Australia 



Parent Peer Year 12 Gcologv M^cer **Paiem 

Year Ycar8 Year 12 Rclcnllvilv Enrolnicnls ' Year 12 YearS 

Population Population % Male Female Total Proportion Proportion 



AUSTRALIAN CAPITAL TERRITORY 



1973 


3211 






1974 


3469 






1975 


3824 






1976 


3877 






1977 


3978 


2136 


66.5 


1978 


3858 


2317 


66.8 


1979 


4002 


2578 


67.4 


1980 


3976 


2538 


65.5 


1981 


4056 


2675 


67.2 


1982 


4248 


2720 


O.S 


1983 


4651 


2918 


72.9 


1984 


5065 


3145 


79.1 


1985 


5107 


3150 


77.7 



50 


13 


63 


1.000 


1 000 


55 


9 


64 


0.937 


0 940 


31 


8 


39 


0..S13 


0 520 


39 


5 


44 


0..588 


0.578 


47 


8 


55 


0.697 


0.705 


54 


9 


63 


0 785 


0.832 


68 


30 


98 


1 139 


1 248 


63 


16 


79 


0.852 


1.013 


64 


24 


88 


0.947 


1.105 



VICTORIA 








1966 


60154 






1967 


59858 






1968 


61490 






1969 


62762 






1970 


63801 


18915 


31.4 


1971 


65185 


19221 


32.1 


1972 


66938 


20367 


33 1 


1973 


67267 


21416 


34.1 


1974 


69520 


21465 


33.6 


1975 


69672 


22930 


35 2 


1976 


69052 


23580 


35.2 


1977 


68034 


22884 


34.0 


1978 


66932 


23046 


33,1 


1979 


65684 


22528 


32.3 


1980 


67019 


22580 


32.7 


1981 


67866 


22573 


33.2 


1982 


71461 


23050 


34.4 


1983 


71048 


25395 


38 7 


1984 


74594 


28971 


43.2 


1985 


73092 


30706 


45 2 



58 


40 


98 


1 000 


1.000 


54 


42 


96 


0.964 


0.984 


44 


38 


82 


0.777 


0.819 


38 


42 


80 


0 721 


0.782 


43 


39 


82 


0 737 


0 789 


26 


3*/ 


63 


0..530 


0.593 


111 


75 


186 


1.522 


1.706 


145 


152 


297 


2.505 


2 710 


131 


123 


254 


2.127 


2.243 


142 


164 


306 


2 622 


2 696 


150 


161 


311 


2 658 


2.765 


128 


129 


257 


2.197 


2 319 


100 


118 


218 


1.825 


1.999 


127 


132 


259 


1.968 


2.420 


71 


106 


177 


1 179 


1 621 


102 


64 


166 


1.043 


1 501 



TASMANIA 








1966 


7890 






1967 


7746 






1968 


7762 






1969 


8352 






1970 


8162 


1358 


17.2 


1971 


8112 


1581 


20.4 


1972 


8148 


1787 


23.0 


1973 


8205 


1966 


23.5 


1974 


8532 


1864 


22.8 


1975 


8555 


2086 


25.7 


1976 


8228 


2079 


25 5 


1977 


8238 


3113 


25.8 


1978 


7797 


2099 


24.6 


1979 


7409 


2215 


25.9 


1980 


7344 


2237 


27.0 


1981 


7358 


2203 


26 7 


1982 


79)4 


!716 


22.0 


1983 


7939 


1845 


24.9 


1984 


8212 


2033 


27.7 


1985 


8072 


2126 


28.9 



480 


1 000 


1.000 






587 


1 050 


1 246 






435 


155 


590 


0 934 


1.249 


371 


159 


530 


0.767 


1 043 


370 


148 


518 


0 786 


1 043 


350 


147 


497 


0 674 


1 007 


344 


212 


556 


0.757 


1.122 


387 


202 


589 


0.789 


1 180 


402 


209 


611 


0 824 


1 177 


278 


155 


433 


0.553 


0.832 


251 


146 


397 


0 492 


0.777 


235 


132 


367 


0.471 


0 732 


210 


128 


338 


0.557 


0.713 


191 


115 


306 


0 469 


0.679 


203 


102 


305 


0 424 


0 683 


222 


104 


326 


0.434 


0.728 



Table 5: 

Geology Enrolment Statistics in Australia 



Year 



Pare* 
Yea 
Populai» 



Peer 
Year 12 
Population 



Relentivily 

A) 



Year 12 Geology 

Enrolments 
Male Female 



Total 



*Peer 
Year 12 
Proportion 



SOUTH AUSTRALIA 



1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



2256 
22965 
23081 
23448 
23911 
24040 
24545 
25418 
25527 
25366 
24592 
23"02 
23364 
72390 
22115 
22893 
23695 
23851 
23483 
22658 



WEZSTERN AUSTRALIA 



1966 
1967 
1968 
1969 
1970 
I97I 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1 H\ 
1982 
1983 
1984 
1985 



17411 
17637 
19059 
19333 
20064 
20145 
20642 
21202 
22028 
22414 
22665 
22371 
21861 
22198 
22110 
23262 
24213 
25014 
26126 
25138 



**Parenl 
Year 8 
Proportion 



5972 


26.5 












6836 


29.8 












7468 


32.4 












7730 


33.0 


359 


174 


533 


1 .000 


1.000 


7758 


32.4 


447 


264 


711 


1 329 


L308 


8670 


36.1 


681 


431 


1112 


1 .860 


2 035 


9093 


37.0 


821 


566 


1387 


2.212 


2,486 


9066 


35.7 


791 


729 


1529 


2.446 


2.646 


9124 


35 7 


811 


802 


1613 


2.564 


2.780 


9356 


36 9 


801 


762 


1563 


2 423 


2.711 


9535 


38.8 


810 


e')5 


1505 


2.289 


2.692 


9308 


38 9 


634 


646 


1280 


1.994 


2.356 


9580 


41.0 


613 


565 


1178 


1.783 


2.218 


10653 


47.6 


598 


515 


1113 


1.515 


2.187 


11087 


50.1 


519 


398 


917 


1,200 


1.824 


11711 


51 2 


441 


305 


746 


0.924 


1,434 



4680 


26.9 


74 


2 


76 


1 000 


1.000 


4866 


27.6 


116 


7 


123 


1,577 


1.598 


5648 


29 6 


140 


25 


165 


1,799 


1 983 


6121 


31 7 


120 


14 


134 


1.348 


1.5.^8 


6581 


32.8 


118 


17 


135 


1 .263 


1.541 


6870 


34 I 


139 


14 


153 


1.371 


1.740 


7380 


35.7 


111 


18 


129 


1 .076 


1,432 


7416 


35 0 


119 


24 


143 


1.187 


1 .545 


7543 


34 2 


118 


27 


145 


1,184 


1..508 


7631 


34.0 


88 


26 


114 


0.920 


1.165 


7700 


34.0 


134 


25 


159 


1 272 


1.607 


7843 


3.yl 


L54 


16 


170 


1,335 


1.751 


8184 


37.4 




13 


157 


1.181 


1.645 


8970 


40.4 


150 


22 


172 


1.181 


1.775 


10090 


45.6 


133 


14 


147 


0,897 


1 ..523 


11059 


47,5 


149 


17 


166 


0.924 


1,634 



* Peer-Year-12 Proportion in 198X = 

Year 12 Geology Enrolment m 198X 
Year 12 Geology Enrolment in base year 

** Parent- Year-8 Proportion 198X = 

Year 12 Geology Enrolment in 198X 
Year 1 2 Geology Enrolment in base year 



Peer Year 12 Popu lation in base year 
Peer Year 12 Population 198X 



Parent Year 8 Population m base year 
Parent Year8 Population 19h(X-4) 
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Figure 8 National trends for students taking Geology as a Public Examinations subject as 
compared to the Peer-year-12 population over the period 1976-1985 
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Figure 9: The number of students taking Geology as a Public Examinations subject 
from 1 970-1985 (Victona. Queensland. South Australia. Western Australia an 
from 1976-1985 (New South Wales), and from 1977-1985 (ACT) 



d Tasmania) 
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For New South Wales, the data are only listed since 1976 because in that year the pattern of secondary 
education changed in that State. The geology enrolments in Table 5 represent the number of students enrolled in 
4-unit and 2-unil courses. The numbers have declined somewhat over the 1976-1985 period, the decline primarily 
being brought about by a reduction in the male enrolments. The NSW enrolments, as a proportion of the Parent- 
Year- 8 and Peer-Year- 12 population, have been less than the base year for the total period. 

The number of geology students in the ACT is also extremely small, averaging 66 per year from 1977-1985. 
The female enrolment has been approximately 14 per year. In 1983 a new subj^a entitled Earth Science was 
introduced in the ACT. The data listed in Table 5 for 1984 and 1985 includes both the Geology and Earth Science 
enrolments. 

The Victorian enrolments in geology in the 1970-1975 pi riod were exceptionally low for a State with such a 
large age cohort. However, subsequent to 1975 the numbers trebled to a high point of 311 in 19r^, before 
declining to 166 in 1985. It is significant that, from 1979 to 1984, females have exceeded the number of male 
enrolments. 

The Tasmanian enrolments averaged 550 students per year over the 1970-1978 period, but subsequent to this 
there has been a steady decline to just over 300 students in 1984 and 1985. The proportion of students studying 
geology with respect to the Peer-Year-12 population has now declined to approximately 43% of the 1970 year, 
and even the Parent-Year-8 proportion is now less than unity. The decline in the enrolments has been caused 
primarily by a drop in male enrolments, but female enrolments have also declined to approximately 50% of the 
maximum number during this period. 

The South Australian enrolments in geology have shown a massive change since the subject was introduced in 
1973 The numbers showed a three-fold increase from 1973 to 1978, but subsequently there has been a steady 
decline so that the 1985 enrolment of 746 is the lowest since 1974. However, the proportion of students studying 
geology, when compared to both the Parent-Year-8 and the Peer-Year-12 populations, exceeds unity for each 
year of the 1973-1984 period when compared to the base year. The male and female enrolments show similar 
trendsover the 1973-1985 period. 

The geology enrolments in Western Australia have not varied greatly since 1971 , averaging about 150 students 
per year over this period. It is surprising that geology does not have a stronger enrolment m this mineral-rich 
State, but very few schools are able to offer geology as a Public Examinations subject. The number of females 
studying geology is extremely low, averaging 18 students per year over the 16-year period. 



PHYSICS ENROLMENT STATISTICS 

The number of male and female physics students and their respective Parent-Year-8 and Peer-Year-12 
populations for each State are presented in Table 6 together w ith the proportions of physics students with respect 
to the Peer-Year-12 and Parent-Year-8 base years. The variation of physics Year 12 enrolments over the time 
period 1976-1985 is shown in Figure 10. The numbers are remarkedly constant, and although there have been 
small increases from 1 983 ,> these are not commensurate with the Year 12 population increase. In 1985 there was 
a total of 29,018 physics enrolments. The physics enrolment trends closely approximate the chemistry enrolment 
trends over the same period of time (see Figure 6). 

The statistical data in Table 6 on a State-by- State basis i.. depicted (in schematic form) in Figure II. 
Queensland enrolments have shown an increase, particularly from 1982 to 1985. However, in terms of the Peer- 
Year-)? population the proportion has been decreasing, even in 1983-1985 when the actual numbers have shown 
a dramatic growth. This is due to the increase in retentivity which has occurred in Queensland - from 29.4% in 
1970 to 55. 1 % in 1 985 On the other hand, the proportion of students studying physics with respect to the Parent- 
Year-8 population has been maintained over this 16-year period. 

New South Wales has the largest number of students in physics and , together with Victoria, make up more than 
half the national total. The data for NSW commence in 1976 because in that year the pattern of secondary 
education changed. D;Ua since 1983 represent en'olmcnts for students taking the 2-unit Physics subject. The 
NSW enrolments as a proportion of Par nt-Year-h or Peer-Year-12 have remained relatively constant with 
respect to 1976. The male physics enrolment is at least 3 times as great as the female enrolment. The actual 
numbers have varied considerably, but during 1984-1985 they have increased from the low point of 1981-1982. 

The statistics for the Australian Capital Territory are listed in Table 6 from 1977. The data show a steady 
growth in physics enrolments (from 484 in 1977 to 749 in 1985). The proportion of physics enrolments to the Peer- 
Year-12 population is greater than the 1977 base \ car throughout the period, as is the proportion with respect to 
the PanMit- Year-8 population The proportion of females studying physics has also mcreased steadily throughout 
the past 7 years. 
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Table vi: 

Physics Enrolment Statistics in Australia 



Year 



Parent 
Year 8 
Population 



Poor 
Yoar 12 
Population 



QUEENSLAND 



1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



32021 
32242 
33127 
34043 
34679 
35355 
36999 
37742 
39595 
39805 
39493 
38780 
37962 
37696 
39319 
41 149 
438(H) 
45672 
48007 
47338 



Rotontivuv 



Yoar 1 2 Physics 
Enrolments 
Male Fomalo 



Total 



^Pocr 
Yoar 12 
Profiortion 



^*Paroni 
YoarcS 
i^opor tion 



9407 


29.4 






3988 


1 .()()() 


1 .000 


9883 


30.7 






4135 


0 987 


1 030 


10770 


32.5 






4791 


1 .049 


1.161 


10973 


32.2 


3186 


904 


4099 


0.886 


0.972 


11368 


32 8 


3066 


863 


3929 


0 816 


0.911 


11586 


32 8 


2924 


892 


3816 


0 777 


0.K67 


12920 


34.9 


3070 


813 


3892 


0.711 


0.845 


13871 


36.8 


3167 


929 


4096 


0.697 


0.872 


14818 


37.1 


3273 


1035 


4308 


0.686 


0.874 


14995 


37.7 


3150 


1 13(1 


4286 


0.674 


0.865 


15251 


38.6 


3236 


1148 


4384 


0 678 


0.891 


15016 


3S.7 


3078 


1 165 


4243 


0 667 


0.879 


15996 


42.1 


3170 


1197 


4367 


0.(44 


0.924 


17810 


47.2 


3435 


1221 


4656 


0.617 


0.992 


20865 


53.1 


3725 


1308 


5033 


0.569 


1.028 


22668 


55 1 


3969 


1429 


5398 


0,562 


1 .053 



NEW SOUTH WALES 



1966 


75233 






1967 


76421 






1968 


77983 






1969 


79161 






1970 


80421 


23805 


31 6 


1971 


82712 


24822 


32.5 


1972 


83534 


26564 


34.1 


1973 


84807 


27061 


34 2 


1974 


86619 


26837 


.33.4 


1975 


88735 


28014 


33.9 


1976 


87605 


29222 


35.0 


1977 


86289 


30652 


36 1 


1978 


83230 


31276 


36.1 


1979 


81995 


30927 


34.9 


1980 


81891 


28881 


33 0 


1981 


82439 


28411 


32.9 


1982 


85509 


28075 


33.7 


1983 


86881 


30712 


37 5 


1984 


92284 


33784 


41 3 


1985 


94397 


34261 


41.6 



6890 


1751 


8641 


1 .000 


I 000 


6750 


1915 


8665 


0.956 


0.988 


7049 


2iU5 


9(j74 


0 981 


1.013 


7122 


2223 


9345 


1 .022 


1.018 


6848 


2290 


9138 


1 .070 


L008 


6122 


1987 


8109 


0 965 


0 908 


6134 


1995 


8129 


0.979 


0.944 


6877 


2355 


9232 


1.017 


1 088 


7003 


2343 


9346 


0.936 


1 103 


7005 


2546 


955 1 


0.943 


1 120 



AUSTRALIAN CAPITAL rHRRl PGR Y 



1973 


3211 






1974 


3469 






1975 


3824 






1976 


3877 






1977 


3978 


2136 


66 5 


1978 


3858 


2317 


66 8 


1979 


4002 


2578 


67.4 


1980 


3976 


2538 


65.5 


1981 


4056 


2675 


67 2 


1982 


4248 


2720 


70.5 


1983 


4651 


2918 


72 9 


1984 


5065 


3145 


79.1 


1985 


5107 


3150 


77.7 



390 


94 


484 


1 ()()() 


LOOO 


491 


108 


599 


1 141 


1 14 


491 


142 


633 


1 084 


1 098 


489 


143 


632 


1 .099 


1.081 


48! 


164 


645 


1 064 


1.076 


475 


230 


705 


1.144 


1 212 


528 


215 


743 


1.124 


1 232 


564 


253 


817 


1 146 


1 363 


511 


2.38 


749 


1 049 


1.225 



ERIC 



29 

38 



Table 6: (cent) 
Physics Enrolment Statistics In Australia 



Parent Peer Year 12 Physies M>eer **Parent 

Year YearH Year 12 Relenliviiv Enrolments Year 12 YearH 

Population Population % Male Female Total Proportion Proportion 



VICTORIA 








1%6 


60154 






1967 


59858 






1968 


61490 






1969 


62762 






1970 


63801 


18915 


31 4 


1971 


65185 


19221 


32.1 


1972 


66938 


20367 


33 1 


1973 


67267 


21416 


34.1 


1974 


69520 


21465 


33.6 


1975 


69672 


22930 


35 2 


1976 


69052 


23580 


35.2 


1977 


68034 


22884 


34.0 


1978 


66932 


23046 


33 1 


1979 


65684 


22528 


32.3 


1980 


67019 


22580 


32.7 


1981 


67866 


22573 


33.2 


I9r>2 


71461 


23050 


34,4 


1983 


71048 


25385 


38 7 


1984 


74594 


28971 


43.2 


1985 


73092 


30706 


45 2 



4945 


1391 


6336 


1.000 


1.000 


4892 


1310 


6202 


0.963 


0 984 


4531 


1312 


5843 


0.861 


0.902 


4552 


1256 


5808 


0.810 


0.879 


4322 


1210 


5532 


0.769 


0.823 


4230 


1320 


5550 


0.723 


0.808 


4109 


1248 


5357 


0.678 


0.760 


4056 


1220 


5276 


0.688 


0.745 


4217 


1315 


5532 


0.717 


0.755 


4126 


1366 


5492 


0.728 


0.748 


4057 


1405 


5462 


0 722 


0.751 


4132 


1410 


5542 


0.733 


0 773 


4050 


1446 


5496 


0.712 


0,780 


4097 


1466 


556:v 


0.654 


0.804 


4322 


1447 


5769 


0.594 


0.817 


4352 


1507 


5859 


0.570 


0.820 



TASMANIA 


















1966 


7890 
















1967 


7746 
















1968 


7762 
















1969 


8352 
















1970 


8162 


1358 


17.2 






850 


1.000 


1 .000 


1971 


8112 


1581 


20 4 






852 


0.861 


1.021 


1972 


8148 


1787 


23.0 


595 


195 


790 


0.706 


0.945 


1973 


8205 


1966 


23.5 


489 


14i 


630 


0 512 


0.700 


1974 


8532 


1864 


22.8 


460 


135 


595 


0.510 


0.661 


1975 


8555 


2086 


25.7 


429 


146 


575 


0.440 


0.658 


1976 


8228 


2079 


25.5 


674 


207 


881 


0 ^77 


1.004 


1977 


8238 


3113 


25.8 


793 


217 


1010 


0.764 


1.143 


1978 


7797 


2099 


24 6 


730 


236 


966 


0.735 


1,051 


1979 


7409 


2215 


25 9 


735 


213 


948 


0.684 


1 029 


1980 


7344 


2237 


27 2 


690 


230 


920 


0.650 


1 027 


1981 


7358 


2203 


26.7 


684 


206 


890 


0.645 


1 .003 


1982 


7914 


1716 


22.0 


699 


199 


898 


0.836 


1.069 


1983 


7939 


1845 


24.9 


787 


224 


1011 


0 875 


1 267 


1984 


8212 


2033 


27.7 


702 


184 


886 


0 696 


1.120 


1985 


8072 


2126 


28.9 


696 


191 


887 


0 667 


1.119 



i ErIc 3(.3S 



Table C:(contd) 
Physics Enrolment Statistics in Australia 



Year 



Parent 
Year 8 
Population 



SOUTH AUSTRALIA 



1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



22566 
22965 
23081 
23448 
23911 
24040 
24545 
25418 
25527 
25366 
24592 
23902 
23364 
22390 
22115 
22893 
23695 
23851 
23483 
22658 



Peer 
Year 12 
Population 



Reientivity 



Year 1 2 Physics 
Enrolments 
Male Female 



Total 



M>eer 
Year 12 
Proportion 



**Pareni 
Years 
f^ropoition 



5972 


26.^5 






3107 


1.000 


1.000 


6836 


29.8 






3081 


0.866 


0.974 


7468 


32.4 






3223 


0.830 


l.(;!4 


7730 


33 0 


2467 


631 


3098 


0.770 


0.960 


7758 


32.4 


2293 


558 


2851 


0.706 


0.866 


8670 


36 1 


2185 


543 


2728 


0.605 


0 884 


9093 


37.0 


2101 


531 


2632 


0.556 


0.729 


9066 


35.7 


2075 


592 


2667 


0.565 


0.762 


9124 


35 7 


1999 


689 


2688 


0.566 


0.765 


9356 


36.9 


2074 


699 


2773 


0.570 


0.794 


9535 


38.8 


2192 


740 


2932 


0.591 


0.866 


9308 


38.9 


2125 


783 


2908 


0.600 


0.884 


9580 


41.0 


2199 


929 


3128 


0.638 


0.972 


10653 


47.6 


2361 


994 


3365 


0.607 


1.092 


11087 


50 1 


2311 


947 


3258 


0.666 


1.070 


11711 


51.2 


2185 


893 


3078 


0.505 


0.977 



WESTERN AUSTRALIA 



1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



17411 
17637 
19059 
19333 
20064 
20145 
20642 
21202 
22028 
22414 
22665 
22371 
21861 
22198 
22110 
23262 
24213 
25014 
26126 
25138 



4680 


26.9 


2096 


403 


2499 


1 000 


1.000 


4866 


27.6 


2111 


435 


2546 


0.980 


1.006 


5648 


29.6 


2095 


465 


2560 


0.849 


0.936 


6121 


31.7 


2032 


464 


2496 


0.764 


0.900 


6581 


32.8 


2054 


559 


26 L3 


0.744 


0.907 


6870 


34 J 


1924 


536 


2460 


0.671 


0.851 


7380 


35 7 


1803 


573 


2376 


(K633 


0.842 


7416 


35.0 


1899 


596 


2495 


0.639 


0.820 


7543 


34.2 


1813 


723 


2536 


0.630 


0.802 


7631 


34.0 


1965 


807 


2772 


0.708 


0 897 


7700 


34 0 


1645 


585 


2230 


0.650 


0 822 


7843 


35 1 


1667 


515 


2182 


0.521 


0 680 


8184 


37.4 


1966 


861 


2827 


0.647 


0.901 


8970 


40.4 


2211 


951 


3162 


0.660 


0.992 


10090 


45.6 


2208 


loot 


3209 


0.596 


1 Oil 


11059 


47.5 


2410 


1086 


3496 


()..592 


1 047 



* Peer- Year-12 Proportion m I98X = 

Year 12 Physics Enrolment in 198X 
Year 12 Physics Enrolment in l>ase vear 



Parcnt-Year-8 Proportion 1 98X = 
Ycarl2Phy 5 Enrolment in 198X 



Year 12 Physics Enrolment m liase vear 



Peer Year 12 Population m bas e ye a r 
Peer Year 12 Population I98X 



Parent Year 8 Population in hase yea r 
Parent Year8 Population l98(X-4) 
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Figure 10. National trends for students . " -ng Physics as a Public Examinations subject as 
compared to the Peer-Year-12 population over the period 1976-1985 
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Figure 1 1 The number of students taking Physics as a Public Examinations subject from 
1970-1985 (Victoria, Qt eensland, South Australia. Western Australia and 
Tasmania), from 1976-1985 (New South Wales) and from 1977-1985 (ACT) 
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The Victorian enrolmeni numbers decline J from 1970-1977 hut then stal.iliscd and showed slmht increases in 
1984 and 1985. Over the 1970-1983 period the number of males has declined whilst the lemale numbers have 
shown a small increase The proportion of physics enrolments with respect to the Peer-Year-12 population has 
shown a dramatic drop from the 1970 base year, although this decline has not been quite as severe in terms ot the 
Parent-Year-8 population. 

The Tasmanian physics enrolments have remained relatively constant from 1970-1985. The proportion ot 
physics enrolments with respect to the Parent.Year-8 population has been maintained since 1970 althouuh with 
lespecl lo the Peer.Ycar-i2 popuhition the propoition has fallen. There was a sudden rise in enrolments m 1976 
caused by the introduction of the new subjects Physics A and B. Since the existing Physics subject was not phased 
out until 1977, three physics subjects were available at this time. The average proportion of females studvnm 
physics in Tasmania over the period 1980-1985 is approximately 22%. ' ^ 

The South Australian situation has been remarkably constant over the 1^70-1985 period. After a downturn in 
the late 1970's the numbers are now essentially as they were in the earlv 1970's. The proportion ot physics 
enrolments in 1985 with respect to the Peer-Year-12 group has decreased to 0.505 ot the 1970 value although the 
Parent-Year-8 proportion slightly exceeds the 197(^ value in 1983 and 1984. The major factor in the recovery of 
the Physics numbers has been the increase in female numbers. Over the 1 973- 1 985 period the male numbers have 
shown a slight decrease, so that approximately 30% of the Physics students are now female. 

The Western Australian pattern in physics enrolments shows a similar trend to thai in South Australia and in 
fact the actual numbers between 1983 to 198? are very similar. However, there has been a significant increase in 
the number ot females opting for Physics - with over twice as many females studying the subject in 1982-1985 as 
there were in 1970-1971. The proportion of physics enrolments compared to the Peer-Year-12 population has 
declip-d to 0.592 in 1985 compared with the 1970 base year, although with respect to the Parent-Year-8 numbers 
the pu^portion has now returned to the 1970 level. 

An examination of tlic Western Australian enrolments in Figure 1 1 indicates a sudden drop in 1980 and 1981 . 
followed by a strong growth from 1982-1985. This is at least, in part, due to the introduction of a new Public 
Examinations subject entitled Physical Science which was examined for the first time in 1979. This subject 
incorporates material which would normally be classitied as 'physics' and 'chemistry'. Few students took the 
subject in 1979. as it was being trialled in a relatively small number of schools. The numbers increased to 444 in 
1980 and have steadily increased to 796 students in 1985 (see Table 7). However, the effect on the physics 
enrolments was short-lived, and the physics enrolments now exceed their previous numbers, whilst the Phvsical 
Science numbers have also been sustained. Hence it could be argued that the physics numbers for Western 
Australia in Table 6 should be increased in the period 1979-1985 to include the additional Physical Science 
numbers. Another interesting observation is that whereas less than one-third of the total phvsics enrolments are 
females, the proportion is almost one half for the Physical Science enrolments, it is apparent that this new unit, 
although generally considered to be of similar difficulty to the physics and chem.stry units, is attracting a much 
higher proportion of females, and is not sci lously undercutting the number of students who opt tor Physics and 
Chemistry. 

It is also of interest to note that Victoria intioduced a subject entitled Physical .Science in 1983 with an 
enrolment of 92 students. However growth in enrolments, in contrast to Western /\ustralia, has been relat" .v 
small. 

MISCELLANEOUS SCIENCE ENROLMENT S l ATLSTICS 

Apart from the major science subjects - Biology (including Human Etiology), Chemistrv, Geology (f irth 
Science) and Physics, there aio a number of other science-based sul)jeci:s which are ottered as Public 
Examinations subjects in some States and the ACT. Most of these science subjects have only been ottered in the 
1980's. 

Physical Science 

Although this subject has briefly been discussed in relationship to the chemistry and ph>sics eniolmcnts,. the 
actual enrolment numbers for physical science have not been included in the statistics presented in ! ,bles 4 and 
6 and Figures 7 and » 1, but are listed in Table 7. 

The subject Phys.j;,! Science was first offeicd ir< Western Australia in 1979 as an alternative to the subjects 
Chemistry and Physic., it is accepted as a suitable prerequisite for many tertiary level courses, and is geneially 
considered to be a challenging subject, it includes material which L.uild be considered as 'chemistry' or "physics' 
with the V^hemiear content predominant. Table 7 lists the enrolment data for W . tern Australia, and for Victoria 
and the ACT* where the subject has been introduced more recently. 

The Physical Science enrolments in Wesi.in Australia increased dramaticallv when the subject was tirst 
introduced, then levelled off, but in 1(^85 again showed a significant increase. The proportion ot females studying 
Physical Science is far greater than is the case for Chemistry and Physics. 



TABLE 7: 



Physical Science enrolment statistics in Western Australia, 
Victoria and the ACT 







r 


''I'/^t«»! 
I OUll 


WES1 ERN AUSTRALIA 








1979 


88 


26 


114 


IvoU 




189 


444 


1 70 1 








1 70^ 








1983 


323 


335 


658 


1984 


357 


297 


654 


1985 


451 


345 


796 


VICTORIA 








1983 


♦13 


49 


92 


1984 


82 


37 


119 


1985 


81 


70 


151 


A.C.T. 








1983 


23 


37 


60 


1984 


64 


37 


10] 


1985 


74 


69 


143 



Physical Science was introduced in 1983 in Victoria and the ACT, so it is not appropriate to draw any definitive 
conclusions from such limited data. The 151 students taking the subject m Victoria in 1985 is a very small 
percentage of the age cohort. However, the 143 ACT students studying Physical Science In 1985 represent a 
significant number with respect to those studying Chemistry and Physics. 

General Science 

Subjects which are called General Science (in New South Wales and the ACT), Multistrand Science (in 
Queensland) or Multidisciplinary Science (in the ACT), have been introduced in recent years. The relevant data 
are listed in Table 8. 

In Queensland, the Multistrand Science subject was introduced in 1980 and has shown sustained growth since 
that time. It is more popular with males than females but steady growth has been achieved for both sexes. 

The 2 Unit General Science subject in New South Wales has been in operation since 1983, although in 1981- 
1982 it was known as 2UA Science. The enrolments are large and evenly distributed between males and females. 
It is obviously a popular subject and its popularity is increasing. 

The ACT offers two subjects - one known as General Science and the other as Multidisciplinary Science. The 
former unit has been oftered for only three years and the numbers are relatively small. The Multidisciplinary 
Science subject commenced in 1982 with a relatively large enrolment, but it has subsequently declmed in numbers 
and has attracted no male enrolments in 1983 and 1984, and only 10 in 1985. 

Environmental Studies 

This subject was introduced in Tasmania in 1980 and in Victoria and the ACT in 1983. The enrolments are 
listed in Table 9. 

The Tasmanian enrolments have declined in each yeai the subject has been olfered until 1985 when a 
significant increase occurred. The Victorian eniolnient has averaged approximately 460 over 1984 and 1985 with 
the numi^ors being evenly distributed between males and females. The numbers in the ACT have averaged just 
over 90. but it is premature to draw any conclusions about trends in the data. 

Agriculture 

Queensland has offered a subject entitled Agriculture and Animal Production since 1980. As can heseenlrom 
Table 10, the enrolments have shown some growth from 1980 to 1985 with males constituting approximately 7()'!o 
of the enrolment. Since 1983 the ACT has offered the subject Agriculture hut the numbers have declined by 
approximately .50% in the last two years. 
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TABLE 8: 

General science enrolment statistics in Queensland, New South Wales and the ACT 



Year 


Male 




Female 


Total 


QUEENSLAND 










1980 

1982 
1983 
1984 
1985 


363 

1C 1 

4,^1 
445 
671 
770 
1045 




264 
261 
317 
399 
578 
721 


627 
712 
762 
1070 
1348 
1766 


NEW SOUTH WALES 










1 QQ1 
1 Vol 

1982 
1983 
1984 
1985 


1206 
1046 
1309 
1874 
2051 




1404 

1609 
2050 
2083 


2610 
2334 
2918 
3924 
4134 


ACT 










General Science 










1983 
1984 
1985 


51 
48 
13 




32 
27 


83 
75 
16 


Multidisciplinary 










1982 
1983 
1984 
1985 


168 
Nil 

Nil 
iO 




188 
39 
28 

13 


356 
39 
28 
23 






TABLE 9: 






Environmental studies enrolment statistics in Tasmania, Victoria and the ACT 




Year 


Male 




I-'eniale 


Total 


TASMANIA 










1980 
1981 
1982 
'983 
1984 
1985 


58 
50 
54 
48 

73 




76 
63 
43 
20 
46 


170 
134 
113 
97 
68 
119 


VICTORIA 










1983 
1984 
1985 


225 
221 
257 




270 
214 
223 


495 
435 
480 


ACT 










1983 
1984 
1985 


39 
46 

32 




68 
57 
M^ 


107 
103 

68 
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TABLE 10: 

Agriculture enrolment statistics in Queensland and the ACT 



Year 



Male 



Female 



Total 



QUEENSLAND 

1980 

1981 

1982 

1983 

1984 

1985 



174 
225 
204 
194 
257 
282 



66 
83 
96 
105 
119 
123 



240 
308 
300 
299 
376 
405 



ACT 










1982 


53 




41 


94 


1983 


34 




65 


99 


1984 


24 




26 


50 


1985 


2^ 




26 


50 






TABLE 11: 








Optional science subjects enrolments units in the ACT 




Subject 


Male 




Female 


Total 


Applied Science 










1984 


9 




Nil 


9 


1985 


15 




Nil 


15 


Astronomy 










1983 


10 




2 


12 


1984 


7 




2 


9 


1985 


10 




2 


12 


Electronics 










:983 


74 




Nil 


74 


1984 


88 






90 


1 /O.J 


57 




1 


58 


Food Studies 










1983 


35 




110 


145 


1984 


24 




108 


132 


1985 


29 




113 


142 


Oceanography 










1983 


12 




7 


19 


1984 


II 




6 


17 


1985 


12 




4 


16 


Photography 










1983 


41 




63 


104 


1984 


68 




69 


137 


1985 


70 




71 


141 


Science-Health 










1983 


Nil 




60 


60 


1984 


Nil 




SO 


80 


1985 


N/A 




N/A 


N/A 


Technology 










1983 


99 




8 


107 


1984 


III 




6 


117 


1985 


127 




9 


136 



Options in the ACT 



The Australian Capital Territory is in many ways the leader in seeondarv edueation in Australia. In terms ot its 
abihty to retain young people to Year 12, the ACT\s retentivity of 77.7% in 1 985 is by far the highest in the nation 
compared to the national retentivity of 46.3% in the same year. Furthermore, a flexible policy enables Year 12 
students to choose from a wide range of optional subjects in addition to Biology, Chemistry, Geolnoy and 
Physics. These include General Biology, Human Biology, Web of Life, Physical Science and Earth Science all 
of which have been included in the statistical data presented earlier. In addition, the ACT offers subjects such as 
Multidisciphnary Science, General Science, Environmental Studies and Agriculture, which have been discussed 
previously in this chapter. 

Table 11 lists eight optional units, seven of which have been offered since 1983, whilst the eighth - Applied 
Science - has only been offered since 1984. Some of these subjects, such as Applied Science, Astronomy and 
Oceanography, have very small enrolments, but others like Eleclromcs, Food Studies, Photography, Science - 
Health and Technology, have quite significant enrolments when the total Year 1 2 population in the ACT is taken 
into account. Two of these subjects - Electronics and Technology - are male-dominated, whereas Science-Health, 
and to a lesser extent. Food Studies, are predominently studied by females. 



2.4 MATHEMATICS 

The format of the discussion of mathematics enrolment statistics which follows differs considerably from that 
adopted for the preceding section in science. This is because the degree of difficulty of the various types of 
mathematics courses available in each State adds an extra dimension beyond that which is required to describe 
the science subjects. A discussion relating to male and female statistics is followed first by an examination of the 
types of courses available and then by the course statistics. 

Male and Female Statistics 

Mathematics enrolment stafstics for each State in Australia arc di5played in Table 12. The national enrolment 
figures for mathematics students in Year 12 from 1976-1985 are shown in Figure 12. Over the period 1976-1982 
the Peer-Year-12 population was approximately constant since the greater retentivity of females was balanced by 
a declining retenti/ity of males. However, smce 1982 there has been dramatic growf^^ .fleeting the enhanced 
male and female retentivity over the same time period. The variation of mathematics Year 12 enrolments over 
the same period is also shown in Figrre 12. The numbers have demonstrated a steady growth over this period, 
from 73,146 in 1976 to 101,585 in 1985. It is interesting to note ihe similarity of the curves in Figure 12. 
Mathematics enrolments over the last ten years have consistently ^^paralleled" the Peer-Year-12 population 
figures - that is, numbers have kept pace with the relative increase in the Year 12 enrolments. 

Since the Year 8 population is four years ahead of the corresponding Year 12 population, it is apparent that the 
growth for 1981-1985 wiirnowonMo Year 12 from 1985-1*: 9. The larger age cohort, coupled with the trends in 
retentivity described above, will have a significant impact on the number of students entering Year 12 in the 
immediate future, and presumably those wishing to enter tertiary institutions a year later. Acknowledging the 
increase in the number of students studying mathematics at the senior school level over the past decade, it will be 
interesting to observe the proportion of the enhanced Year 1 2 population opting for the subject in future years. 

Figure 13 dv-picts the statistical data in Table 12 in schematic form on a Statc-by-State basis. Of all the States, 
Queensland has shown the greatest increase in student numbers over the 1970-1985 period. Since 1975 the 
enrolments have increased from 1 1,083 to 25,577 in 1985. This represents an approximate two-fold increase in 
male enrolments and a three-fold increase in female enrolments. The Queensland enrolments as a proportion of 
the Parent- Year-8 population have exceeded the ba.^e year since 1975, while the Peer-Year-12 proportion 
remained around unity until it finally exceeded the base year figure in 1981. In view of the mas .ive increase in 
retentivity (29.4% to over 55% from 1970 to 1985), these proporti us reflect the popularity ol .uhematicsin the 
State. A new subject. Mathematics in Society, introduced into Queensland in 1983, attracted 6.>6 enrolments in 
its first year of operation and 4, 1 46 enrolments in 1985. Though it is too early to comment on its influence in the 
Queensland context, this enormous jump in enrolments suggests that this subject may play a major role in 
attractinga new clientele without undercuttingenrolments in the other mathematics units available in the State. 

New South Wales has the la rgest number of students studying matlieniaties, but the data are only listed in Table 
12 from 1976 because in that year the pattern of secondary education in that State changed. The proportion of 
mathematics Year 12 enrolments with respect to the Peer-Year-12 population has remained close to unity for the 
period, as it has with respect to the Parent- Year-8 population, while the actual numbers have fluctuated up and 
down over the period, finally reflecting a steady growth due to the increase in the enrolment of Icmales studying 
the subject. Female numbers have increased by approximately 30% over the 9-year period while the number of 
males has remained relatively constant. 
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Table 12: 

Mathematics Enrolment Statistics in Australia 



Parcnl Peer Year 12 Malhcmalics *Pccr **Parcnt 

Year YcarS Year 12 Rclcnlivily Enrolmenls Year 12 Ycar8 

Population Population % ' Male Female Total? Proportion Proportion 



QUEENSLAND 

1966 32021 

1967 32242 

1968 33127 

1969 34043 



1970 


34679 


9407 


29 4 






10505 


1.000 


1.000 


1971 


35355 


9883 


30.7 






10589 


0.959 


1.002 


1972 


36999 


10770 


32.5 






11489 


0.955 


1.05/ 


1973 


37742 


10973 


32 2 


7888 


3560 


11448 


0.934 


0.916 


1974 


39595 


11368 


32.8 


7849 


3653 


11502 


0.906 


1.010 


1975 


39805 


11586 


32.8 


7451 


3632 


11083 


0.857 


0.955 


1976 


39493 


12920 


34.9 


8326 


3935 


12261 


0.850 


1.010 


1977 


38780 


13871 


36.8 


889.) 


4819 


13714 


0.885 


1.107 


1978 


37962 


14818 


37.1 


9361 


5675 


15036 


0.909 


1.157 


1979 


37696 


14995 


37.7 


9389 


6540 


15929 


0.951 


1.220 


1980 


39319 


15251 


38 6 


9668 


7232 


16900 


0.992 


1.304 


1981 


41149 


15016 


38.7 


9547 


7650 


17197 


1.026 


1.352 


1982 


43800 


15996 


42.1 


9954 


8399 


18353 


1.027 


1.474 


1983 


45672 


17810 


47.2 


11139 


9371 


20510 


1.031 


1.658 


1984 


48007 


20865 


53 I 


12690 


10935 


23625 


1 014 


1.832 


1985 


47338 


22668 


55.1 


13759 


11818 


25577 


1 010 


1.895 



NEW SOUTH WALES 

1966 75233 

1967 76421 



1968 77983 

1969 79161 



1970 


80421 


23805 


31 6 












1971 


82712 


24822 


32.5 












1972 


83534 


26564 


34.1 












1973 


84807 


27061 


34.2 












1974 


86619 


26837 


33 4 












1975 


88735 


28014 


33.9 












1976 


87605 


29222 


35.0 


15923 


12854 


28777 


1 000 


1 000 


1977 


86289 


30652 


36.1 


15273 


13481 


28754 


0.953 


0.886 


1978 


83230 


31276 


36 1 


15433 


14351 


29784 


0.967 


0 899 


1979 


81995 


30927 


34.9 


14881 


14605 


29486 


0 968 


0.869 


1980 


81891 


28881 


33 0 


13680 


13772 


27452 


0.965 


0.819 


1981 


82439 


28411 


32.9 


13322 


13438 


26760 


0.957 


0.811 


1982 


85509 


28075 


33 7 


12952 


13738 


2769v) 


1.002 


0.870 


1983 


86881 


30712 


37.5 


14580 


14898 


29484 


0 975 


0.940 


1984 


92284 


33784 


41 3 


16157 


16120 


32277 


0 970 


1.030 


1985 


94397 


34261 


4!.6 


16227 


16692 


32919 


0.976 


1.044 



AUS TRALIAN CAPI TAL TERRI'I ORY 

1973 3211 

1974 3469 

1975 3824 

1976 3877 



1977 


3978 


2136 


66.5 


898 


813 




1 000 


1.000 


1978 


3858 


2317 


66.8 


1088 


913 


2001 


I 078 


1.083 


1979 


4002 


2578 


67 4 


1162 


1161 


2323 


1.125 


1.140 


1980 


3976 


2538 


65.5 


1178 


1191 


2369 


1 165 


1.147 


1981 


4056 


2675 


67.2 


1234 


1347 


2581 


1 205 


1.218 


1982 


4248 


2720 


70 5 


1220 


1319 


2539 


1 165 


1 .235 


1983 


4651 


2918 


72 9 


1320 


1383 


2703 


1 156 


1 268 


1984 


5065 


3145 


79.1 


1483 


1463 


2946 


1 1 .9 


1.391 


1985 


5107 


31. SO 


77 7 


14.S9 


1530 


2989 


1.185 


1.383 



38 45 



Table 12: (contd) 
Mathematics Enrolment Statistics in Australia 



Ye-.r y^<!^rl v"""";, o •• Year 12 Mathematics 'Peer -Parent 
Year Years Year 12 Retciitivity Enrolments Year 12 YearS 
Population Population % Male Female Totah Proportion Proportion 



VICTORIA 








1966 


60154 






1967 


59858 






1968 


61490 






1969 


62762 






1970 


63801 


18915 


31.4 


1971 


65185 


19221 


32.1 


1972 


66938 


20367 


33 1 


1973 


67267 


21416 


34.1 


1974 


69520 


21465 


33.6 


1975 


69672 


22930 


35. i 


1976 


69052 


23580 


35.2 


1977 


68034 


22884 


34 0 


1978 


66932 


23046 


33 1 


1979 


65684 


22528 


32.3 


1980 


67019 


22580 


32.7 


1981 


67866 


22573 


33.2 


1982 


71461 


23050 


34.4 


1983 


71 048 


25385 


38 7 


1984 


74594 


28971 


43 2 


1985 


73092 


30706 


45.2 



10227 


3841 


14068 


1.000 


1 .000 


10279 


4023 


14302 


1.000 


1 022 


9754 


4394 


14148 


0 934 


0 984 


9921 


4596 


14517 


0.911 


0.989 


9632 


4780 


14412 


0 903 


0.966 


9539 


5208 


14747 


0.865 


0.967 


9360 


5353 


14713 


0.839 


0 940 


9322 


5467 


14789 


0.869 


0.931 


9428 


5808 


15236 


0.896 


0.937 


9323 


5964 


15287 


0.912 


0.938 


9194 


6118 


15312 


0.912 


0.948 


9351 


6260 


15611 


0 930 


0.981 


9339 


6592 


15931 


0.929 


1.018 


9741 


6966 


16707 


0.885 


1 088 


10396 


7557 


17953 


0.833 


1 145 


10530 


7568 


18098 


0 792 


1.140 



TASMANIA 

1966 7890 

1967 7746 

1968 7762 

1969 8352 



1970 


8162 


1358 


17.2 






1473 


1 .000 


I. (KM) 


1971 


8112 


1581 


20.4 






1601 


0.934 


1 107 


1972 


8148 


PS7 


23.0 


1175 


.501 


1676 


0.865 


1.156 


1973 


8205 


1966 


23 5 


1135 


452 


1.587 


0 744 


! 018 


1974 


8532 


1864 


22.8 


1070 


453 


1523 


0 753 


0.999 


1975 


8555 


2086 


25.7 


972 


433 


1405 


0.621 


0.927 


1976 


8228 


2079 


25 5 


942 


357 


1299 


0.576 


0.8.54 


1977 


8238 


3113 


25.8 


936 


374 


1310 


0.572 


0.855 


1978 


7797 


2099 


24.6 


834 


402 


1236 


0.543 


0 776 


1979 


7409 


2215 


25 9 


816 


426 


1242 


0^517 


0 778 


1980 


7344 


2237 


27 2 


790 


444 


12.34 


()..509 


0 803 


1981 


7358 


2203 


26.7 


881 


455 


1336 


()..559 


0.869 


1982 


7914 


1716 


22 0 


833 


478 


131 1 


0 704 


0.901 


1983 


7939 


1845 


24 9 


958 


4S2 


1440 


0.724 


1.041 


1984 


8212 


2033 


27.7 


937 


498 


1435 


0.651 


1 .047 


1985 


8072 


2126 


28.9 


913 


515 


1428 


0.619 


1.040 
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Table 12: (contd) 
Mathematics Enrolment Statistics in Australia 



Parent Peer Year 12 Malhemalics 

Year YcarS Year 1 2 Rclenlivily Enrolments 

Population Population % ' Male Female Totals 



*Peer 
Year 12 
Proportion 



Pa rent 
Year 8 
Proportion 



SOUTH AUSTRALIA 



1 yxfxf 


















1967 


22965 
















1 yxfO 


















1 Jyjy 


















IQ7() 


•1. . ' y 1 1 












1 .()()() 


1. ()()() 


I 7 / I 












o.\^6 


0 874 


0.983 


1972 


24545 


7468 


32.4 








\i.o I U 


{} voy 


1973 


25418 


7730 


33 0 


5615 


2435 


8050 


0 748 


0.927 


1974 


25527 


7758 


32.4 


5062 


2230 


7292 


0.672 


0.824 


1975 


25366 


8670 


36.1 


4830 


2155 


6985 


0 576 


0.785 


1976 


24592 


9093 


37 0 


4667 


2279 


6946 


0.573 


0 764 


1977 


23902 


9066 


35.7 


4502 


2399 


6901 


0.542 


0 733 


1978 


23364 


9124 


35.7 


4408 


2542 


6950 


0.545 


0.735 


1079 


22390 


9356 


36.9 


4536 


2654 


7190 


0.549 


0.766 


1^80 


22115 


9535 


38.8 


4652 


2707 


7359 


0 552 


0 808 


1981 


22893 


9308 


38.9 


4453 


2775 


7228 


0.555 


0.817 


1982 


23695 


9580 


41.0 


4616 


3092 


7708 


0.575 


0 891 


1983 


23851 


10o.'>.i 


47 6 


4912 


3283 


8195 


0.550 


0.989 


1984 


23483 


1 1087 


50 1 


4797 


3215 


8012 


0.517 


0.979 


1985 


22658 


11711 


51 2 


4678 


3176 


7854 


0.479 


0.927 



WESTERN AUSTRALIA 



1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



17411 
17637 
19059 
19333 
2(K)64 
20145 
20642 
21202 
22028 
22414 
22665 
22371 
21861 
22198 
22110 
23262 
24213 
25014 
26126 
25138 



4680 


26.9 


4985 


2014 


6999 


1.000 


1.000 


4866 


27 6 


5041 


2209 


7250 


0.996 


1 023 


5648 


29 6 


5458 


2491 


7949 


0 941 


1 037 


6121 


31 7 


5562 


2670 


8232 


0.900 


1 .059 


6581 


32 8 


5514 


2976 


8490 


0.863 


1 053 


6870 


34 1 


5239 


3490 


8729 


0.850 


L078 


7380 


35.7 


5431 


3719 


9150 


0.829 


1.102 


7416 


35 0 


5221 


4()()0 


9221 


0 831 


1 .082 


7.^43 


34.2 


4972 


4091 


9063 


0.803 


1 .023 


7631 


34 0 


5097 


4157 


9254 


0.811 


L()27 


7700 


34 0 


5134 


4370 


9504 


0.825 


i .043 


7843 


35 1 


5160 


4462 


9622 


0.820 


1 070 


8184 


37.4 


5151 


4445 


9596 


0.784 


1 .092 


8970 


40.4 


5830 


4961 


10791 


0.804 


L2()9 


1(M)9() 


45.6 


6337 


5420 


11757 


0 77V 


L323 


11059 


47.5 


6878 


5842 


12720 


0 770 


1.360 



These totals ma\ exceed the corresponding figures in the Pccr-Yccir-12 Population column because some students are enrol- 
led in more than one mathematics unit (e g , in concurrent units Mathematics IL III m Western Australia) 

* Peer-Year-l 2 Proportion in 198X = 

Year 12 Maths Enrolment in 198X 
Year 12 Maths Enrolment in base year 

Parent- Year-8 Proportion 198X = 

Year 1 2 Maths Enrolment m 1 9SX 
Year 12 Matl;s Enrolment in base vear 



Pcci Year 12 Population in base y ear 
Peer Year 12 Population 198X 



Parent Year 8 Population in base year 
Parent Yeai 8 Population l98(X-4) 
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Figure 12 National trends for students taking Mathematics as a Public Examinations subject 
as compared to the Peer-Year-12 population over the period 1976-1963 



32 00O 
3O00O 

2800O 
26 00O 
2400O 

2200O 
2O00O 
1800O 

1600O 
1400O 
1200O 
10 000 
8000 
600O 

/•ooo 

200O 



Number 



MATHEMATICS 



o o 



o O 



o o 
o 



— □ □' 



•- • -* *— 

. ii 

» *- 



o New South Wales 

▼ Queensland 

o Victoria 

* Western Australia 

• South Australia 

■ A.CT 

^ Tasmania 



1970 1972 1974 1976 1978 1980 1982 1984 1986 Year 



Figure 13* The number of students taking mathematics as a Public Examinations subject 
from 1970-1985 (Victoria. Queensland. South Australia. Western Australia and 
Tasmania), from 1976-1985 (New South Wales^ and from 1977-1985 (ACT^ 
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The statistics for the Australian Capital Territory require some explanation. Prior to 19/ students in the ACT 
took the NSW Higher School Certificate and it proved impossible to extract the ^ CT data from the total NSW 
figures. However, the data for the ACT from 1977-1985 arelistedinTable I2anddisplayedin Figure 13. The data 
show a steady increase in mathematics numbers from 1977-1985, with male and female enrolments increasing at 
a similar rate. The proportion of mathematics enrolments to the Parent-Year-8 and the Peer- Year- 12 populations 
exceed unity for each year of the period and thus represent the healthiest situation of all the states. It should alM- 
be noted that the ACT retentivity of over 77.7% in 1985 was the highest in the nation. 

The Victorian enrolments have demonstrated what appears to be a steady, if unspectacular, increase over the 
1970-1985 period (Table 12). The proportion of the Peer-Year-12 population studying mathematics has, 
however, declined to 79% compared with the situation in 1970, and male enrolments acUially dropped to a low 
of 9,194 in 1980, As with the States already mentioned, the overall increase in mathematics enrolments m 
Victoria can be attributed to increased participation by females - close to a 100% increase from 1970 to 1985. A 
new computing option within the unit General Mathematics, introduced in 1976, has undoubtedly contributed to 
this increase. The proportion of mathematics Year 12 enrolments with respect to the Parent-Year-8 population 
has exceeded the base year since 1982, although it has hovered close to unity throughout the 1970-1985 period. 

The Tasmanian enrolment in 1985 was not too dissimilar to that in 1970, although a steady decline in numbers 
was in evidence over the period 1972-1980. The decline has been caused primarily by a drop in male enrolments. 
The proportion of mathematics students with respect to the Parent-Year-8 population dropped below imity in 
1974 before recovering in 1983. With respect to the Peer-Year-12population, the proportion declined to51% of 
the 1970 base year in 1980 but has subsequently recovered. The retentivity in Tasmania is by far the lowest in the 
nation, with 28.9% of the students remaining to Year 12 in 1985. 

In South Australia there has been a steady decline in enrolments from 1970. This decline can be attributed to 
a 17% drop in male enrolments since 1973, although there has been a corresponding 30% increase in female 
enrolments over this period of time. Since the retentivity from Year S to Year 12 in Soutf. . aistralia has increased 
from 26.57o in 1970 to ^51.2% in 1985, it is apparent that the proportion of students studying mathematics 
compared to the Peer-Year-12 population must have declined, in fact in 1985, the proportion was less than 50% 
of the 1970 base year. With respect to the Parent-Yei,r-8 population the situation is slightly better, for despite the 
fact that throughout most of the period the proportion wa.. less than the base year, it has approached unity since 
1983. 

The Western Australian enrolments have demonstrated steady growth over the 16-year time span. Again, this 
has been caused by an increase m the number of females opting to study the subject ( 190% over the period). It is 
disappointing to note tha^ the number of males has not experienced a corresponding increase, though the 38% 
increase for males over 1970-1985 may be regarded as an encouraging trend which has become apparent since the 
low point of male enrolments in 1978. Despite the o\erall increase in numbers studying mathematics, their 
proportion of the Peer-Year-12 population has declined to 77% compared with the situation in 1970, due to an 
increase in retentivity (from 26.9% to over 47 ..5%). With respect to the proportion of the Parent-Year-8 
population, the Western Australian enrolments have baicK exceeded the base year figure throughout the 1970- 
1985 period, remaining relatively constant until 1983 when a significant increase over the 1970 base year became 
evident. The steady increase in the gross figures for Western Australia since 1974 hide an interesting 
redistribution of enrolments over the various mathematics units available in the State, due probably to the 
introduction of a new subject. Mathematics IV,. in that year. The availability of this unit caused a drop in the 
number of males selecting the more rigorous double unit Mathematics I l/lil. Ihe' enrolments in which reached a 
low in 1981 before gradually improving. 

Course Statistics: 

Since the mid-1960\ there has been a shilt in the range and tunetion of mathematics Cv)urses ottered in each 
State at the Year 11 and 12 levels. Rosier (1980) analvsed the ditfeient courses available in Australia and 
identified three basic types: 

Type J courses are described as ''terminar' mathematics courses. They are not designed to provide a 
foundation for any future tertiary studies involving mathematics. 

Type 2 courses involve a level of ''mathematical competence" w hich pio\ ide a satisfactoiy background tor 
tertiary studies in which the mathematics content is minimal - tor example, in arLhitecture, pharmacy or 
economics. 

Type 3 courses involve ''specialised mathematics^' leading to tcitiaiy studies in which mathematics is an 
integral part of the discipline, asm mathematics, physical science oi engineciinii. 
Table 13 classifies the three types of course in each State and the Austialian Capitc^l reriitoiy. 
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TABLE 13: 



Range and Function of Year 12 Mathemat ourses — Course Type' 



Slate 


Type 1 


Type 2 


Type 3 


OLD 


Sonal Mathematics 


Mathematics I 


Mathematics 1 — Mathematics 11 


NSW 


Two unit (2A) 
Mathematics 


Two unit 
mathematics 


Three unit mathematics 
Four unit mathematics 


ACT 


Mmor Mathematics 


Major Mathematics 
Major/Minor Mathematics 


Double major mathematics 


VIC 


General 
Mathematics 


General 
Mathematics 


Applied Matiiematics 
F^ire Mathematics - 


TAS 


Mathematics Level II 


Mathematics Level III 


Analysis and Statistics. Level III 
Algebra and Geometry. Level III 


SA^^ 


Mathematics IS 


Mathematics IS 


Mathematics 1 Mathematics 2 




Mathematics IS 


Mathematics IS 


Mathematics 1 Mathematics 2 


WA 


Mathematics IV 


Mathematics 1 


Mathemancs II Mathematics III 



Type l:Terminal units — noexpectationoffurthermathematics 2 Corequisite units 
Type 2: Some non-specialised mathematics expected 3 Identical courses 

Type 3: Further specialised mathematics expected 4 Units usually studied concurrently. 



TABLE 14: 

Enrolment Statistics for Mathematics Courses in Australia 



Year 



1V71 
IM72 
197 ^ 
1974 
)9^^ 
1976 
1977 
1978 
1979 

m) 
m\ 
m: 

m 



QuccmlaniJ 



hpcl 



^^7 

:s7 

416 
917 

2W 
3287 
4101 

m) 

^24^ 
S944 

mi 



1 



66>9 

7r>x 

7^^4 

7711 
7462 
SISfi 
7926 

S4()^ 

SI 77 
S7U 
9^9 
10669 

in:4 



•>72^ 

4^6 

>\S8 
U66 

>2n^ 

4MM 
4^97 



New \ou\h Wdk-v 


AC . 


Vkiona 




! 

1 JMTfUniJ 


South Au^lrdll.l 




VScMcrn Au^^rdlld 






hp.-: 






rvfx'2 


hpc > 


hf\'l'2' 


I 




hfx-: 




hf\'P2 




hfX'l 










21 


H 


4; 


Mj ^ 


Mj2 


Mj 1 




Pure 


Applied 


MJlh^ 




An 


IS 


1 




IV 


1 


II 
































































^21^ 


49^() 








I0fi2 


*^^^7 


>ft>6 




24\s 


2^74 


2167 


1970 
















42S8 


M^! 


486 *> 








!^^>6 


ui; 


*>4II' 




28>9 




2h9 


1971 
















4^?^ 


4989 


4^8i 








2Nn 


>iM 


Mft9 




>4h^ 


22/6 


2208 


1972 
















^^^6 


47M 










2^71 




27;i) 






221; 


2IM 


197^ 
















^777 


4497 


4i'8 


2>0 




6 


2749 


2277 


2266 




>fi86 


2124 


2(IS! 


1974 
















6U,S 


4;s(l 


41129 


M8 


78 


1>7 


2S29 


:m 


2(l7^ 


128"> 


>79N 




1820 


I97n 


79:7 




6187 


i^^9 








6629 


42 >^ 


>8^1 


744 




174 


29^9 


1997 


I'M) 


1622 


*>94> 


1797 


l'8,s 


1976 




14 u^ 


^M4 


^71 








f)7r> 


420^ 


^8M 


9*>^ 


9^ 


I6t 


2NVi 


2011 


2()(M 


.724 


*»M9 


1829 


IM9 


197T 


8X24 


hl77 




^W 








7^66 


4(196 


^774 


97ft 


7fi 


1S4 


2m> 


2I>2 


2i4> 


1>24 


407: 




17*>(| 


i97S 


8:>7 


14S8^ 


^6>S 


702 








7^|7 


4()V> 


^717 




hi 


14! 


2fi"''? 


22^7 


22^6 


160^ 


4r>^ 


l'\S 


|7^^ 


|9"9 


w: 






78^ 








7M2 


4IU1 


^729 


m 




166 


27(17 


2^29 




1741 


4^46 


n; 


rm 


l9Mi 


m> 


ns78 


^4^ 


89i 








7^^2 


42W 


^82(1 


1071 


lU] 


IM 


2*>h9 


24*>4 


20'' 


1M9 


4- 


Pdl 


|6S^ 


I'M 


t)im 


1 M 




IIIKI 






lasi 


7I6X 


46*<(l 


4(IS^ 


insi 


87 


17^ 






2 ^'^2 


1S7S 


4l:^ 


17-> 


r72 i9s: 


m 


146:0 


>766 


126: 


^*^: 


927 


1224 


'*>8l) 


497(1 


4\>7 






2^7 


:„,: 


2(1 >1 


2^C 


2214 


4^01 


I'UO 






9474 


iMin 




M^7 


6>: 


9>4 


IW) 


S24fi 




4>l)l 


ii>: 


77 


2llh 




2\'o 


2>2<i 


2629 


M07 


2010 


Mil 


1984 


|()l»>7 




668: 


!m: 


^:6 




i;^8 


8911 


491S 


42h9 


llf4 


9S 


!6ft 


^(lU 


242> 


24|> 


28 >s 






:o\^ 


198^ 



Includes Computing Option enrolment from 1<>76 
* • No hrcakilown by course type ail.ihic prior to I ^>S2' 
+ Ineludesstuilcnts enrolled in MathcMMtics in SocietN 



I \pe I lcrinin.il I Irnts no o\pect<i(ionol turllk t nutlK-tn.itKs 
I \ \K 2 Some non-spcu,ilisi\l ni.ithcm.»tKsc\pi\ti\l 
I \po ^ I'urther spi'iialhcd tn.»!hem.»tKsc\pcttetl 
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Unfortunately this classification of courses is not without overlaps and ambiguities. It is well known, for 
example, that Mathematics 1 in Western Australia (formerly called General Mathematics) was originally 
introduced to serve a dual purpose encompassed by the Type I and Type 2 courses described earlier. It was only 
with the introduction of Mathematics IV in Western Australia in 1974 that Mathematics I could unambiguously 
be described as a Type 2 course. Also, ii is to be noted from Table 13 that the General Mathematics course in 
Victoria is currently serving a dual purpose, and in South Australia the Mathematics IS program which is 
principally a Type I course, is also listed asa r>'pc2course because it serves that function for tertiary institutions 
in that State. 

The National Scene 

It is not possible to present oir.plete male/female enrolment statistics from 1970 m each State ni Table 14. 
Tasmania experienced a phasing-in of new mathematics courses over the four-year period commencing 1974; 
consequently the early statistics for Tasmania are limited and fragmented. The Queensland, Victorian, South 
Australian, and Western Australian educational authorities were able to provide complete data for the period 
1970-1985, though in the ease of the latter State, data for the Type 1 course commences with its introduction in 
1974. Data for New South Wales were available from 1976 only, and that for the ACT from i982. 

Figure 14 has been compiled by simply summarising the total enrolments in each type of course as presented in 
Table 14. Its interpretation is subject to the limitations just described and to the problems of overlap in course 
types mentioned earlier. Figure 14 does, however, depict trends which constitute, at the very least, order of 
magnitude guides where formerly there has been rather more speculation than quantification. The two most 
significant features in Figure 14 are the early establishment of the popularity of the Type I and 2 courses overall, 
and the relative stability of the Typd course compared to the other two types. 
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Figure 14 National Year 12 enrolments for (a) terminal mathematics courses (Type 1). 

(b) courses providing background for tertiary studies (Type 2). and courses for 
tertiary studies in which mathematics is an integral part of the discipline 
(Type 3) ^ 



Course enrolment Patterns in the States 

In Queensland the most dramatic change in enrohiients has been in the Type 1 course which peaked in 1985 
with a 27-fold increase in absolute enrolments over the 1970 figure ( Lihlc 14). The substantial increase in female 
mathematics enrolments since 1 973 relative to the base vcar is also cv idcnt (Tihlc 15). The Type 2 course shows 
a 76% increase in absolute enrolments since 1970. while the Type ,U*oursc cnro.nicnts have remained fairly 
constant with some increase over 1983-85. The T\pe I Social Mathematics course in :rcasc appears to be due to 
the influx of students who previously took no Senior School Certificate courses in maihematics - an encouraging 
development. Relative to the Peer- Year- 12 ,)opulation. decreases in both 7;\pc Jand 7 ypcUoursc enrolments 
are evident for both sexes (Table 15), A consideration of the male/female ratio in Table 16 demonstrates the near 
triple enrolment of males to females in the Type 3 course. hile in the Type I course females outnumber males 
five to three. In the Type 2 course this ratio has approximated unity throughout the period of the review. 



ErJc 44 



5i 



TABLE 15: 

Mathematics Statistics for Males and Females relative to Base Year with respect to Peer Year 12 population.* 



Year 



l«^70 

197^ 
1974 
1975 
1976 
!977 
I97« 
1979 
I9«() 
19S1 
1982 

19S4 
I9«S 



Ivpcl 



M 



1 (K) 
I 05 

1 29 

2 77 
6 02 

6 93 

7 94 

7 93 

8 57 



63 
5 57 
5 K2 



I vpc ; 



1 (K) 1 00 

0 98 0 97 

1 2S() 91 

2 29 0 91 



7 45 



9 37 0 79 



12 24 



1 S 98 0 74 



1831 



8 77pO()(M) 70 



18 9S 
43 
2 96 



0 S3 



0 76 



0 71 



0 68 
0 66 



I 00 
0 W 
0 98 
0 94 
0 7S 
0 81 
0 S2 
t) 94 
0 94 
0 96 



I ypc 1 



0 97 
0 71 

(1 6; 

0 76 
0 75 
0 73 
0 66 
0 65 
0 64 



0 9> () 61 
0 89 (1 57 



0 6^10 87 () S7 
1973 



hlH'2 I 1v;h-1 



"T 



2r 



411 



A (' I 



1 



M..'hs2 I M.uhx 1 ! (icncMl 



ApplrtHi 



1 


M 


I'- 


M 


1 

r~" 


1 ^' 

1 


1 1 


I M 


j 1 


jM 


1 


t 


[ 




! 1 


1 M 


1 1 


1 M 


T 

!. 


M 


1 




- 




! 


— 




i 


1 — 






1 " 


j 




j 


1 


! 


1 (HI 


1 00 


jl (HI 


1 (HI 


1 (HI 


1 (HI 


1970 


- 


— 


— 


— 


-- 


1 


! — 
1 






I " 










1 


11 OS 


I IS 


,0 8S 

1 


1 (11 


0 S4 


0 9() 


1972 


1 (k; 


— 


— 


— 


, - 











1 - 


i 

1 - 
1 








j 
1 


1 [S 


1 11 


0 77 


0 W 


0 76 


0 S8 


197? 


(1 ss 








1 


1 


i 

1 


















1 20 


1 46 


0 77 


0 88 


(» 71 


0 84 


1974 


0 69 


- 


- 




~ 


~ 






- 


- 


— 










1 19 


1 S9 


0 6S 


0 81 


0 61 


0 81 


197S 


1168 


1 00 


1 00 


t 00 


1 00 


I 00 


1 00 


1 00 


1 (K) 




- 










M4 


1 61 


0< < 


0 79 


0 Si^ 


{) 7S 


1976 


0 ■'0 


0 ^y-) 


1 0^ 


1 01 


0 9S 


0 84 


0 80 


0 55 


0 44 














1 IS 


1 71 




S2 


0 H) 


0 79 


1977 


0 72 


0 w 


I 05 


1 01 


1 00 


0 90 


0 81 


0 S6 


0 44 














1 21 


1 92 


OWI 


0 79 


0 Si^ 


(1 7S 


197S 


0 77 


0 S9 


1 04 


I 04 


1 03 


0 91 


0 84 


i) 67 


0 42 














1 20 


2 01 


(1 (>0 


0 81 


0 S9 


(1 77 


1979 


0 92 


0 76 


1 04 


0 93 


1 IS 


0 89 


1 (H) 


0 7^ 


0 72 














1 17 


2 11 


ON) 


0 81 


0 S9 


(1 77 


1980 


0 93 


0 77 


1 00 


0 91 


1 IS 


0 86 


1 00 


0 86 


0 90 














1 2S 




0 61 


0 SS 


0 61 


0 79 


1981 


0 94 


0 72 


1 01 


0 92 


1 21 


0 81 


I) 98 


1 (HI 


0 91 


I (H) 


1 (H) 


1 (HI 


1 (HI 


1 (H) 


1 (K) 


1 15 


2 08 


0 M 


1 m 


(1 61 


0 91 


1982 


0 93 


0 81 


1 07 


0 91 


1 IS 


0 81 


1 01 


1 10 


1 21 


i) 98 


1 OS 


1 (K) 


1 S^ 


1 02 


1 09 


1 OS 


1 


(1 (i2 


1 (HI 


0 59 


0 88 


1983 


0 


(MM 


1 13 


0 86 


1 ^H^ 


i) 81 


1 OS 


1 01 


1 19 


i) 99 
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Female Enrolment Ratios for Mathematics Subjects* 
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Total Male Year 12 enrolment in course in given year 

^Ratio= 

Total Female Year 12 enj >jiient in course in same year 

**No male/female hreakclown hy course type av.nlal.le prior to 1982 



Enrolment statistics in New South Wales wore only available for the period l97o-l985. Table 14 demonstrates 
the absolute increase in numbers studying the Type I and Type J courses and the fluctuations m those for the 
Type J course. Both male and female enrolment > relative to the Peer-Year- 12 population show small inereases in 
the two-unit Typc^course (Table 15) until 1980 when the male enrolment fell xHow unity. Marginally smaller 
decreases in male enrolments existed for the Type 3 eourses than in the corresponding female < arolments, but 
the situation has changed considerably since 1980. This information must be considered in the context of a 
disparity in the retentivity rate for males and females demonstrated during the period from 1976 to 1985. Thus 
when the enrolment trends are considered in terms of changes in the Parent-Year-8 population, female 
enrolments have increased in the Type / and Type J courses while the male enrolment decreased. The decrease 
in enrolments in the three unit Type 3 course is U .>s marked for females, while the female enrolment in the four 
unit Type .1 course has recovered dramatically sin^e the post- 1977 slump. Perhaps the most significant detail to 
be noted (Tuble 16) is the ratio of male to female students ov-r the various courses, in the most academically- 
oriented Mathematics 4U Type .^course, there were over five times as many males enrolled as females in 1979. 
The ratio has now settled to around 3: 1 . In the 'Ape / and Type J eourses, females outnumber males five to four. 

For the ACT, no data concerning the breakdown of enrolments by course type were available until 1982. Table 
14 depicts the steady increase in absolute enrolments in each course since the data have become available. 
F^elative to the Peer-Year-12 population, increases in the three types of course are evident for both males and 
females with the exception of males in the Type 1 course. The most pronounced inea\ises parallel each other in 
the Type 2 and Type eourses ( TMe 15). Females exceed males in number in both Tvnc I and 2 eourses . Table 
16). 

Enrolments in Victoria for the Type //TGeneral Mathematics cour.se have ^ )re than doubled sine? 1970, with 
at least part of the increase since 1976 resulting from the introduction of the computing option (T^^We 14). Pi:rallel 
decreases in the two eo-requisite 7>pe 3 eourses were evident until 1981. The male/female ratio m the dual 
purpose General Mathematics course (Type 1/2) has dropped below unity, indicatirg females exceed males. 
While this ratio is decreasing in all three types of eourses, male enrolments outnumber females by over two to one 
in the Type " • ^rses. Table 15 Indicates steady decreases in both male and female enrolments relative to Year 
12 for the Type,^ eourses, the most specialised of the eourses available. 

Tasmanian enrolments in tne Type I course have increased 5-fold since 1974 whilst little change has occurred 
in the relatively small emolments in both T\pe 2 and ^courses since 1974/75 (Tahle^ 14). Relati^ve to the Peer- 
Year- 12 population,, the significant increase in male and female enrolments in the 7>pe / course have paralleled 
each other, while a slight improvement is si.own for the male but not the temale eniolment in the Tvpe 2course 



(Table 15), The data in Tabic 16 arc interesting in that they reveal that males predominate in numbers in each 
type of course avaihible, with around four times as many in both Type 2 and Type 3 courses. 

The Type i/2 courses in South Austraha show a decrease \\\ male enrolments relative to Year 12, while female 
numbers increase slightly (Table 15). The Type 3 courses Mathematics I and Mathematics 2 are usualK studied 
as 'i doable course, so trends in one directly parallel those in the other (TMe 14). For these courses, the male/ 
female rati las decreased steadily but remains slightlv greaici than two to one (Tuble 10). This ratio has 
decreased for the dual purpose Type 1/2 MaMicmatics IS course since I9S(), indicating that females exceed males 
in this course. Both Type ^ courses dem istratc increases in female enrolments since I97,S when examined 
relative to the Year 12 population (Tiible 15). Male enrolments have decreased since 1982. 

Western Australian statistics in Table 14 reveal the increase i.t absolute enrolments m the T\pe /, Mathematics 
IV course since 1974. Numbers doubled in this course within two \earsot its introduction and have continued to 
rise. This trend is apparent not only in the actual enrolments of Table 14, but also relative to the Year 12 peei 
group (Table 15). The Typc^course, Mathematics I, also shows an increase since 1970 both in absolute numbers 
and relative to the Year 12 peer group for te males only (Tuble 15) For the Type I course also, the most significant 
feature lies in the increase in the female enrolment (TMe 15). The ratioof male to female enrolments in all three 
coi .se types has fluctuated over the period 1970-85, but nevertheless leveals that more tlian twice as many males 
as females are studying the Type ,1 courses. Both male and female enrolments have remained fairly constant over 
the period of review (TMe 16). 

Concerning the Type 2 course, there has been a small but steady predominance of femaies opting toi these 
studies, with a corresponding though more pronounced swing in tlie T\pe I offering. The two Tvpe ,^ courses m 
Western Australia are usually studied concurrently, so that trends in each run parallel Botli demonstrate a 
decline in male and female enrolments relative to the Year 12 parent group,> with this decrease most marked 
among male students (Table 15). 



2.5 COMPUTING STUDIES 

Whilst the main thrust of this monograph has addressed science and mathematics enrolments and trends, it 
would be an oversight to ignoie the related and fast-growing area of computing studies. Since the late b:7i)\ 
studies in this area have beco.»Ping increasingly available at the Year 1 1 and 12 level in each State. 

The lifestyle : nd employmcni oatterns of Australians have alters u significantly in recent years, due in no small 
part to technological changes that have occurred over that time period. A need for a greater proportion of the 
student population to understand and apply information technologies has resulted in the appearance of these 
computmg studies subjects. Study in this area is acclaimed by educators and employers as highly relevant to our 
society because of the growing number of aspects of our lives which arc dependent upon computer technology. 

Several of these courses are in the pilot stage in a numberof States at the time of publication of this monograph. 
Because of this and because computing options which formerly existed within certain subjects have recently been 
elevated in status to subjects in their own right, the data available are, in several cases, incomplete or not as 
deti^-.I-^d as would be preferred. 

Computing/Computer Science Enrolment Statistics 

As this monograph goes to press, a new syllabus on InfomiMton Pioee>smg ami leehnokm is being trhilled in 
Queensland with approximately 275 students in seven schools. Hitherto"! units in computer studies of one 
semester's duration have been available a.-, options/streams within several other courses - for example. Computer 
Mathematies within the senior Mathematics syllabus. Computers within the senior Mathematics m Society 
syllabus, and as subunits within the Accounting syllabus. However, enrolment data on such units are not 
presented here. Some indivi 'ual schools also offer courses in computer studies. These courses are prepared by 
the schools and are recoided on Board Certificates in tlie category of Board-Registered School Subjects 

In New South Wales there aie no externally examined computer studies courses existing in their own light M 
the time of publication '^f this monograph, although a computer studies syllabus committee has been convened 
to develop a syllabus for Year 1 1 and 12 students. The two-unit Mathematics in Society subject does contain an 
optional computing element which is studied by a majority of the students taking this subject. Individual slIiooIs 
a.-e at liberty to offer computing courses which fall into the ''Other Approved Studies ' (OAS) category and, as 
such, arc assessed by the schools themselves. Approximately half of the schools m ihc State have developed OAS 
courses in computer studies. No data on these courses are presented here. 

In the Australian Capital Territory, Year 12enrolm Mit information is obtained on a school/college basis by the 
Accrediting Agency of the ACT School's Authority, I:nrolment data date back to l<J77 for the unit Computmg 
and appear in Table 1 1. This unit attracted few females until 1982 when enrolments doubled to just ovci 
Male enrolments have increased steadily over the nine-ycai period and represent 77'>o of the total emolments m 
the last two years. 

er|c 47 5.; 



TABLE 17: 

Computing studies enrolment statistics in ACT, Victoria, Tasmania and Western Australia 



Unit 



Year 



Enrolments 
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AUSTRALIAN CAPTITAL TERRITORY 
Computing 
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General Computing 





iviale 


n ...... i . 
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Victoria provided a computing option within the unit General Mathematics for the fnst time in 1976. Global 
statistics only for this option were retained between 1976 and 1982, with details of the male/feniale breakdown 
included for 1979/8()and 1983/(S4. Full statistics for a new unit Computer Science, introduced in 198L have been 
publishr ' since that year. The available statistics for both these computer-oriented subjects appear in Table 17. 
While the uuil numbers represent small percentages compared with the age cohort, the sharp increase in 
enrolments over 19S3/85 m Computer Science is worth noting. It will be interesting to see if the attractiveness of 
this unit is maintained. 

Tasmania has offered Computer Studies as a full L,evel 111 subject oi one year\ duration since 1980. This 
subject has also been available as a one-yea Level 11 subject. A Higher School Certificate subject Infornmtion 
Technology, which is made up of three approved units each of one-term^ duration , has been available since 1 
and a range of 21 units J available for this Level 11 subject. . new one-year Level 111 subject, Informiition 
Systems, was introduced in 1986. The Level 111 Computer Studies enrolments appear in Table 17. Male and 
female enrolments are only available from 1983 io I9S5, consequently, it is not appropiiate to Jiaw eonelusions 
from this data. 
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Whilst there are no computing units offered as public examination subjects in South Australia, at the time of 
publication of this monograph, a Computing Studies syllabus is being evolved from a school-assessed subject 
which was firet taught in schools in 1982. The new syllabus has been designed to -^ater for the greatest possible 
range of students, and is offered as a set of ten distinct modules which may be organised in a variety of different 
combinations depending on the particularobjectives sought by schoolsorbystudents. -Compufer/nip/Zaif/ons" 
"Introduction to Programming" and '-Computer Application, ', are three titles from amongst the modules which 
wej-e to be taught in some sixty schools throughout the State at Year 12 level for the first time in 10x6 

The first computing/prograniming unit at public examination level in Australia was the module Computmg 
(MINIWAFT), a programming unit based on the FORTRAN language, which appeared as one of ten modules 
within the new unit Mathematics IV introduced into Western Australia in 1974. It was followed shortly after bv 
a further module. Computing (BASIC), but both were dropped from the Mathematics IV syllabus around 198'' 
to make way for a new unit. General Computing, introduced in that year. Statistics on the numbers choosing 
those early programming modules have been difficult to ascertain and are not presented here. Enrolment data 
representing the four years of General Computing appears in Table 17. A syllabus committee is airrently 
working on a second computing unit proposed for introduction in 1987. 



REFERENCES FOR CHAPTER 2: 

''"Htl!ZS^"f!LlZly^^^^ ofcandida.es in Science and Technology into Higher Education (Oain.on Report). London 

Dekkers J Mnlone. J^A De I^aeter. J.R. and Hamlett. B Mathematics enrohm-nt patterns ,n Austrahan Secondary Schools Male- 

Female Trendsin:lheAustralianMathematicsTeacher,38, 7-10. 1982. 
Dekkers. J.. Malone. J A.. De Laeter, J R and Hamlett. B Mathematics enrolment patterns in Australian Secondary Schools Course 

Trends m: The Australian Mathematics Teacher. 39, 2-5. 198.-? ^usiraiian atconuary sclioois. Course 

Dow, K.L. Teaching Science in Australian Schools. Melbourne: Melbourne University Press 1971 

Duckworth. D. The Continuing Swing? Pupils reluctance to study Science. London. NFER Publishing Company Ltd 1979 

1981^^ ^^'"' ^"•''""8 Today: Persp. fives from Three National Surveys. Virginia: National Council Peaehers of M.ilhemal.cs. 

Fey J National Assessments of Educational Progress Report, 1973-1978. Washington. International Education Association 1981b 

WaThrgtor.981 " " (NACOME) Overview and Analysi.s of School Mathematics Grades K ll , 1975- 

^"ofstond'^al'rsthoillltu'll'ies^lr^^ Mathematics and Science. Report of Working Party. Toov ong. Ouecnslaiul. Bo.ird 

'''^J'SS^:^ ^"''""^ ^^"^'-^ ^"""^^"P" No. S) H.vtliorn. Victoria. 

''"lo"n.'He°;SsKrsi:£^^^ '^'""^^ ^'^'-^''^ 

STEP: Secondary-Tertiary Education Planning in Victoria-RevicH 1975-1979. Melbourne Victoria Institute ol Secoiulary Education. 198(1 



' < 49 



CHAPTER 3 



ENROLMENT TRENDS 

3.1 NATIONAL OVERVIEW 

The data presented in Chapter 2 demonstrated that the enrolmenr pattern for all Year 12 students for the 
period 1970 to 1985 (Table 1) hm^ Deen one of gradual incre.-^se in the total population during the I97(rs followed 
by rapid yearly increases commencing in 1981 . Two quite distinct enrolment patterns emerge for the female and 
malj population data. For females, a steady yearly increase in enrolments was evident trom 1970 to 1978, 
followed by a significant yearly increase from 1981 to 1985. The overall effect of all these increases has been that 
the female Year 12 population has more than doubled over the sixteen-year period. In contrast, male enrolments 
increased between 1970 and 1977, then a yearly eniolment decline from 1978 to 1982 was evident, followed by 
significant yearly enrolment increases from 198:> to 1985. The overall effect has been a 46% increase in 
enrolments since 1970. 

A variety of reasons have been put forward to explain the above phenomena (Merrilees, 1981 ; Commonwealth 
Tertiary Education Commission, 1982; Commonwealth Schools Commission, 1983). The increased propensity 
for females to complete Year-12 school studies in both the public, independent and catholic school systems 
(Australia ^ Bureau of Statistics, 1985) may be due to the following factors:— 

• the increased level of youth unemployment , causing females to remain at school and encouraging oihers to go 
on to tertiary studies* 

• the increasing realisation by society that females have the capacity to succeed in many previously male- 
dominated professions. 

• expanding opportunities for females in jobs previously the domain of males e.g. secondary school teaching, 
science, engineering and the information-based professions, data processing, the media, law and 
administration. For most of thv^e jobs a tertiary education is a prerequisite. 

Aberrations in the enrolment patterns between 1976 and 1981 are complex and difficult to explain. There is 
some evidence to suggest that many students who dropped out of school early in the late \970\ and early 1980's 
were among the most able students. For example, Williams (1982) found that approximately ,30% ot high school 
"drop-outs" were male high school students from the upper quartile in terms of achievement and ability. The 
claim was made that ti.^se young men sought and obtained employment in the apprenticeship field (Williams, 
1982: Merrilees, 1981), rather than register for "the dole" as had been popularly believed. 

There is also evidence that unemployment trends in this period had the effect of encouraging school-age males 
to obtain any job which was available, even if at a lower career level than planned (Hayden, 1982). This picture 
has changed during the I98(rs because of a sharp decline in apprenticeships. Thus many more able male youths 
are once again remaining at school to complete secondary education. 



3.2 SCIENCE 
Biology 

The statistics presented in Table 2 and Figure '4 indicate tl.ct the actual number of students studying biology as 
a Public Examinations subject hcis ,>liown a sluw incrca.^c' in the !97(rs followed by a decline in the early 198(rs. 
However, enrolments have increased in 1983 to 1985, reflecting in part the rapid growth in the Year 12 population 
in these two years. A decli.K^ in student enrolments has occurred in NSW and South Au>tralia, whereas 
significant increases have occurred in Queensland and Western Australia. 

The increasing popui. tion at Year 8 level in Australian secondary schools, coupled with an increased 
retentivity to ^'ear 12, has produced a dramatic increase in student numbers in Year 12 over the past few years. 
This has been accompanied by a decreasing proportion of the Year 1 2 cohort studying biology in all States except 
Victoria, Queensland and Western Australia, although with respect to the Parent-Year-8 population the 
proportion is now larger than in the early I97(rs in almost every State. 

The dramatic increase in female retentivity which has occurred throughout Australia over the past ten years 
hv been reflected in an increase in female enrolments in biology. However, in some States this tiend has been 
accompanied by a decline in male enrolments in the subject. For example, female enrolments have increased bv 
approximately 10% in the 1977 to 1985 period whereas the male enrolments declined by approximately 5% over 
the same interval. 



The significant increases in biology enrolments in the 196(rs as reported by Dow ( 1 971 ) continued m the early 
1970*s. A contributing factor in this lapid increase can be attributed to the introduction of the Australian 
Academy of Science Web of Life course. However, in the late I970^s and early 1980's the enrolments stabilised 
but have increased again in the last three years. In the light of the increasing rctentivity to Year 12, particularly 
amongst females, and the larger age cohort entering Year 12, one would predict that the number of students 
studying biology will continue to increase in the immediate future. 

Chemistry 

The statistics presented in this monograph indicate that the actual number of students studying chemistry as a 
Public Examinations subject has shown a slow but steady increase from 1976 to 1985. In addition, a smaM but 
nevertheless important group of students are now studying ph>sical science, and this has had the effect of 
mcreasing the number of students in some States studying units with a significant chemistry content. The 
increasing population at Year 8 level in Australian secondary schools, coupled with an increased retentivity to 
Year 12, has produced a dramatic increase in student numbers at the Year 1 2 level in the last few years. This has 
been accompanied by a decreasing proportion of the Year 12 cohort studying chemistry in the mid-1980^s than 
has been the case in the past. Whilst an ever-decreasing proportion of Year 1 2 students are opting for chemistry, 
a slightly greater propor^on of the age cohort are studying chemistry, particularly if physical science enrolments 
are included. 

Thus, the situation of chemistry as an important component of secondary school education in the I980^s is 
better than may have been expected by the 1 960 trends examined by Dow (1971), where enrolments inchemi, try 
were predicted to decrease . The dramatic increase in female retentivity which has occurred throughout Australia 
over the past ten years has been reflected in an increase in chemistry enrolments. In 1985 approximately 40% of 
the students enrolied in Year 12 chemistry were females compared to 31% in 1977. The changing attitude of 
females to chemistry has presumably been assisted by efforts to encourage females to v/iden their occupational 
horizons and to realise that many careers which require a physical science background are available to them 
(D'Alpuget, 1979). Certainly it is essential, at a time when there is a growing realisation that our traditional 
agriculture and mining-oriented base must be broadened to encompass technological developments, that we 
must not neglect the talent of the female population. 

Science educators also need to be aware of the fact that the future of Australia in an increasingly technological 
world depends on our ability to improve the scientific literary of our burgeoning secondary school population. 
This implies the need to cater, in a more appropriate manner, for the wider range of abilities which now exist in 
the senior level of our secondary schools. A physical science unit seems to have been successful in Western 
Australia in appealing to a different group of students who opt for chemistry. Perhaps this or other similar units, 
embracing aspec s of chemistry, should be developed within each State. 

Geology 

One of the factors affecting the number of students opting to study a science subject at Years 1 1 and 12 in 
secondary school is the quality and appeal of the science courses offered. Sleet and Stern (i98()) have identified 
student interest as a major factor influencing subject selection in science, which in turn is a major factor in the 
choice of a career. The Australian Academy of Science has played a very important role in science education in 
Australia by developing a number of courses appropriate for the senior levels of secondary education. Courses in 
biology (Morgan, 1978), chemistry (Watts, 1983) and geology (Clark, 1983) have been developed whichinclude 
a full complement of teaching materials, text books and audiovisual malerials. 

The Australian Academy of Science School Geology project is of importance to the future of geology 
education in this country. Geology has for far too long been a "poor relation'' when compared to the major 
science subjects of biology, chemistry and physics; it is to be hoped that in the next decade the number uf students 
studying geology at the secondary level will increase significantly, as it is a subject which could appeal tostudents 
with a wide range of abilities. The proportion of females completing secondary education has increased 
dramatically over the past decade and it is like ly tLat a proportion of these students could be encouraged to study 
geology. It is also important for the community to be awa/e of the changes occurring within the geological 
profession as a result of societal pressures. A bettor-informed society would be able to make intelligent comment 
on matters relating to the development and use of n^ineral, energy and water resources; issues which will affect 
all Australian citizens in the immediate future. 

It is of course true that chemistry and physics form a good science base on which to build a professional course 
m geology, but many students who do not wish to undertake a tertiary course requiring the j subjects as a basis, 
could benefit from a secondary level course in geology. Geology needs to enhance its public image and one way 
of achieving this is to increase the role of geology as a secondary school si'bject. The geoscience industry m 
particular will need to take a more responsible attitude about maintaining staff levels in future periods of down- 
turn, since in the past the petroleum and mineral industries have been subject to peaks and valleys in the demand 
for geoscientists. 
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The statistics presented in this monograph indicate that the actual number of students studying geology in 
Australian secondary schools has steadily declined over the past decade from 4, 124 in 1976 to 3 J28 m 1985. The 
introduction of the Australian Academy of Science Geology programme to date has had no significant impact on 
student enrolments, although the enrolment trends in South Australia were undoubtedly affected by the fact that 
much of the development of tf c geology programme was carried ^-/Ut in that State. The decline in student numbers 
has taken place against a scenario of increasing ^.tudent numbers in Year 12 due to a combination of increased 
retentivity and larger age cohort. One may have expected that the wider range in student ability now present in 
the senior level of secondary education may have led to an increase in geology eniolments rather than the 
decrease which has occurred. The rapid increase in Peer-Year- 12 population in 1983 to 1985 depicted in Figure 
2 is not reflected in the geology Year 12 enrolment. 

The dramatic increase in female retentivity which has occurred over the past ten years, coupled with efforts 
which have been made to encourage females to widen their occupational horizons, would have been expected to 
produce more interest in geology amongst females than seems to have been the case. In fact, the nu.nberof 
females studying geology declined by approximately 25% from 1977 to 1985, whilst over the same period the male 
enrolment declined by a somewhat lesser amount. 

Physics 

When Dow (1971) surveyed Australian secondary science enrolment patterns in the period 1960 to 1969, he 
concluded that the proportion of students taking physics with respect to the total pool of available students in that 
age group was decreasing in all ^tatcs. The statistics presented in this study indicate that the actual numbf.r of 
students studying physic^ as a Public Examinations subject has been steady at approximately 25,000 over the 
period 1976-1982, but this has gradually risen to over 29,000 in 1985. In addition a small but nevertheless 
important group of students are now studying physical science and this would increase the numbers of students 
studying units with a significant physics content in some States. 

The increasing population at Year 8 level in Australian secondary schools, coupled with the retentivity trends 
to Year 12, indicate that the dramatic increase in student numbers, which has occurred at the Year 12 level in the 
last few years, implies that a decreasing proportion of the Year 12 cohort will be studying physics ;n the late- I980's 
than has been the case in the past. Apart from NSW and ACT, the proportion of Year 12 physics enrolments to 
the Year-12 cohort in 1985 is approximately 60% ot the value in the 1970 base year. On the other hand, the 
proportion of physics students in Year 12 in 1985, with resp ^t to the Parent-Year-8 cohort 4 years earlier, is 
greater than the corresponding enrolment in the appropriate base year for all States except Victoria. 

Whilst an ever-decreasing proportion of Year 12 students are opting for pL.sics, a slightly greater proportion 
of the age cohort are studying physics, particularly if physical science numbers are included. Thus, the situation 
of physics as an important component of secondary school ed^ication in the 1 980^ is far better than may have been 
expected by the 1960 trends examined by Dow (1971). However, the dramatic inuease in female retentivity, 
which has occurred throughout Australia over the past ten years, has not been reflected m comparable increases 
in physics enrolments. 

In 1984 approximately 26% of the students enrolled in Year 12 physics were females and the proportion has 
increased slowly over the past decade The changing attitude of females to physics has presumably been assisted 
by efforts to encourage females to widen their occupation;^ horizons and realise that many careers which require 
a physical science background are available to them (D'Alpuget. 1979). 

The subject Physical Science seems to have been successful in Western Australia in appealing to a different 
group of students than those who opt for physics and chemistry. Perhaps this or (>thcr similar units embracing 
aspects of physics should be developed within each State. 

Miscellaneous Science Subjects 

Since 198(>, an increasing number ot new science-based subject^ have become available as Public Examination 
subjects. General Science (Multistrand Science or Mult'disciplinary Science). Physical Science. Environmental 
Science and Agriculture have been most prominent, 'n 1980. the total enrolments tor these subjects was 
approximately 1,500 but they have increased toov^r K,()()Oin 1985. General Science accounted for approximately 
6,000 enrolments in l9o; and this was about t - * x the total Australian geology enrolment for that year pbviously 
the introduction of these new science subjects can be seen as a significant development m attracting students to 
study science. Sincc most of these subjects have only become available in the last few years, it is not possible to 
make definitive comments regarding trends. However, two patterns emerge from the Physical Science and 
General Science enroii.ient statistics presented in Tables 7 and Firstly, in each State and the ACT where these 
subjects have been offered, significant increases in enrohpcnts were experienced since then inception. Most 
prominent are the General Science enrolments which in both Queensland and NSW have approximately doubled 
in a 5-year period. Secondly, in contrast to the majoi science subjects, eniolments loi both Cieni:ial Science and 




Physical Science have male and female enrolment ratios that are approximately ecjual. In the ACT an increasnii; 
number of new science subjects continue to attract students. Educational authorities in other States have also 
realised that students are attracted to these subjects and new units are being developed to cater for this 
phenomenon. 



3.3 MATHEMATICS 

The statistics presented in Table 12 and Figure 13 indicate that the actual number of students studying 
mathematics as a Public Examinations subject has shown a steady increase frcni 1976 to 1985. The increasing 
population at Year 8 level in Australian secondary schools, coupled with an increased retentivity to Year P has 
produced a dramatic increase in student enrolment numbers at the Year 12 level in the last few vears This 
increase has been accompanied by an increasing proportion of the Year 12 cohort studying mathematics which 
has no doubt been encouraged by the number and variety of subjects offered in each State at the upper secondary 
school level. '^'^ ^ 

At a national level. Type 1 courses demonstrate trends similar to overall course enrolments with the increases 
in female enrolments being of greater magnitude than those for males. The ratio of male to female enrolments 
are decreasing for these general courses in all States except Tasmania. Generally the trend is clear- more females 
are choosing Type 1 courses than are males. 

Concerning Type 2 courses, trends in enrolments a'e as varied as the overall statistics. Overall trends vary m 
terms of the proportion of the age group enrolled., trom small increases in the New South Wales 2 Unit course 
and the South Australian IS course, to significant increases in Western Australia and Queensland Mathematics 
I courses. It is difficult to generalise about the Type 2 courses in terms of male-female ratios as no consistent 
pattern is apparent. 

Type Jcourses show similar trends for both males and females in terms of enrolment proportions and relative 
changes. Since the female retentivity rate in most States .-.ince 1970 has been greater than that for males female 
enrolments are larger when proportions of the Parent- Year- 12 population are considered. The most significant 
feature of the mathematically-specialised programmes in most States is that they are studied by at least twice as 
many males as females. With the exception of Tasmania, the male/female ratios show a consistent trend ranging 
from more than twice as many males in TypeJcourses, through approximately equal numbers in Type2courses 
to a higher female enrolment than male in Type I courses. The trend in all ratios indicates an increase in the 
number of females studying mathematics at all levels in the last two years of secondary schooling, thus reflectini- 
the national tendency for females to remain in school longer. 

•'• mT^"' ^^^^ '"^^hematics as an important component of secondary school education in the 
mia-l980s has been maintained when compared with the trends apparent over the period 1970-1979 The 
dramatic increase in female retentivity which has c -urred throughout Australia over the past ten years has been 
reflected man increase in mathematics enrolments. In 1985. approximately 46% of the students enrolled in Year 
12 mathc«matics were females compared to 41 % in 1977. The changing attitude of females to mathematics has 
presumably been assisted by efforts to encourage them to widen their occupational horizons and realise that 
many careers which require a mathematics background are available to them. (Fennema et al. 1981 • Moss 198> 
Lingard. 1983). 

As in the case of science education,, we must not neglect the mathematical talent of the fe nale population 
Mathematics educators must ilso be aware of the fact that the future of Australia in an increasi.igly technological 
world depends on our ability to improve the mathematical literacy of our burgeoning secondary school 
population. This implies the need to cater,, in a more appropriate manner, for the wider range of abilities which 
now exist m the senior level of our secondary schools. Business and Social Mathematics units introduced i.ita 
-several Slates seem to have been successful in appealing to a group of students apprehensive of the more rigorous 
torins of the subject; these groups of students are additional to the usual clientele of such units. Perhaps similar 
units should be developed within other States. 



3.4 COMPUTING STUDIES 

The foremost reason for the apparent late arrival of computing studies onto the secondary school scene in 
Australia was undoubtedly the lack of access to hardware. The MINIWAFF course introduced into Western 
Australia in 1974 rehed on a main frame .nid re(|uired a student to punch his or her own specially-prepared card 
decks with the aid of a paper-clip. Turnaround time was lengthy a,.J the ever-necessary "debugging" sessions 
added to the delay and heightened teacher and student frustration. Even when iiiicrocoiiiputers became available 
in adequate numbers in the early I980's, their cost was prohibitive and the appropriate software was relatively 
scarce. Consequently it has only been within the last few years, when hardware costs have been reduced that the 
well-equipped computing laboratory has begun to appear in schools across the country. 
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The availability of publically-examined computer study courses at secondary level reflect these teething 
problems. No computing studies courses are generally available yet in Queensland , New South Wales and South 
Australia, although Queensland is presently trialling a course. A computing option is available within a regular 
mathematics course in New South Wales where many schools offer ''Other Approved Studies" on computing, 
and a computing studies syllabus is being developed and taught in South Australia for the first time in 1986. 

In the remaining three States and the ACT, the total enrolment in such courses has increased from 
approximate^ly 1700 in 1982 to almost 3100 by 1985. Since these units have only become available in the last few 
years, it is not possible to make definitive comments regarding trends. Nevertheless, two patterns emerge fi om 
the Computing Studies enrolment statistics presented in Table 17. First, m each State and the ACT where these 
subjects have been offered, significant increases have characterised their availability. Though total numbers are 
still registered in the lOO's, two to seven-fold increases are evident in each State. Second, as with the more 
rigorous mathematics subjects, male- female ratios are greater than one, indicating that more males than females 
are studying these units. The one exception to this scenario is in the computing option within the General 
Mathematics course offered in Victoria. There would seem to be little doubt tb'^, ai syllabi are developed and 
evaluated in these units, as teachers become familiar with them, and as essential hardware costs come within the 
means of schools, their attractiveness will increase. The demand of employers for students well-versed in 
computing skills will provide an added incentive for students to pursue this field of study. 
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CHAPTER 4 



IMPLICATIONS OF THE ENROLMENT TRENDS 

4.1 INTRODUCTION 

The foregoing chapters have highlighted the fact that in the past three decades a considerable number of signi- 
ficant changes have occurred in the number of secondary school science and mathematics subjects available to 
students, and the corresponding enrolment trends in these subjects. Any consideration of the implications of 
those trends needs to be considered in the context of preceding changes. That context is provided in the first part 
of this chapter and will be used as a basis for a discussion of the implications of the observed trends. 

Up to the mid-1960's, secondary and tertiary education in Australia was modelled on the British education 
system. The genesis for change in the 1960's can be attributed to two interrelated factors. Firstly, increased public 
awareness and involvement in education was triggered by the launch of Sputnik in the USSR which jolted the 
Western world, and in particular the USA, into the realisation that their education system was not keeping up 
with that of the USSR, nor preparing its youth for an increasingly technological society. Secondly, there was a 
rapid expansion in the number of Universities and Colleges of Advanced Education in Australia ready to accept 
students for post-secondary studies. 

Changes i/aroduced at both the primary and *ower secondary levels necessitated significant alterations to exi- 
sting syllabi in upper school science and mathematics. In many instances this resulted in significant modifications 
to syllabi and the introduction of new subjects in order to better cater for those students studying mainly non- 
science subjects, and for the larger cohort of students remaining at school until Year 12. The growth in this Year 
12 cohort, which first became prominent in the 1960's, has been identified as a major reason for the wider range 
and availability of scnool subjects. These phenomena also had an increasing impact on science enrolments, which 
had declined with respect to the Year 12 enrolments. 



4.2 SUMMARY OF TRENDS 

Upper Secondary Science 

Dow (1971), who surveyed science enrolment patterns at the upper secondary school level for the period 1960- 
69, concluded that the proportion of students taking chem istry and physics in all States was decreasing. However, 
the decline was more than outweighed by the increasing proportion of students studying biology. 

The enrolment patterns in science that emerged in the late 1 96(rs continued through to the 1 97()'s and were as 
follows: — 

• Biology - With the exception of New South Wales, there has been a two to three-fold increase in enrolments in 
each State. The number of females taking biology far outweighed male enrolments. A levelling off of 
enrolments occurred in each State towards the end of the decade. 

• Chemistry - A decline in enrolments in South Australia has been evident while in every other State there has 
been an overall increase. In each State there has been significant increases in female enrolments. 

• Geology - Enrolments have remained relatively stable and represent the smallest enrolment of the four major 
science subjects. 

• Physics - The trends are similar to those foi ehemistiy. 

In the 1980's the trends of the late 197()'s continued through to 198 1/1982, but then began to change as follows.- 

• Biology - With the exception of the ACT and Tasmania, significant increases in enrolments occurred. These 
were most rapid for females who now outnumber male enrolments in each State by approximately a factor ol 
two. 

• Chemistry - Except for Tasmania, South Australia and the ACT. enrolment increases occurred. Females now 
account for between 36-44% of chemistry enrolments in the different States. 

» Geology- Enrolments have declined during the I98(rs. 

• Physics - Enrolments have paralleled chemistry trends. Females now <.ccount for approximately 25% of the 
enrolments in the different States. 



Upper Secondary Mathematics 

The mos* outstanding feature of mathematics enrolments in Australia over the period 1970-1985 has been the 
number of Year 12 students electing to study Type I or terminal courses. The male to female ratio m these courses 
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has decreased , highlighting a second feature of mathematics enrolments - the dramauc increase in the number of 
females in all types of mathematics courses offered. The enrolment patterns in Type 2 courses have varied from 
State to State over the period of review, however the total number of stuucnts enrolled has steadily mcreased, 
with approximately equal numbers of males and females being a feature of this development. Type ,1couises have 
been characterised by small increases in the total number of studentsenrolled, with about twice as many males as 
females electing to study these , the most rigorous of all the mathematics units avdJable. The statistics presented 
in Chapter 2 reflect the nationwide trend for females to remain at school longer, and their heightened interest m 
the large number of available mathematics units. Consequently , as Figure 1 2 illustrates, most students at Year 1 2 
level in Australia study at least one mathematics subject. 

Computing Studies 

Few specific conclusions can be drawn from the limited data available , however a number of general comments 
can be made. Whilst computer-based studies are firmly entrenched as syllabi in many Australian States, they 
have been slow to become established in others. The cost of hardware together "'ith the lack of software, skilled 
teachers and resources, have undoubtedly been the main causes of this situation. These factors have taken time 
and money to overcome and will continue to limit the development of these studies. In those States which lead in 
this field, the trend in the immediate past has been to increase the number of computer-based subjects available 
- an inclination which has been particularly noticeable in New South Wales, Victoria and Western Australia. The 
rapid growth in computer studies enrolments in these States suggests that many students are gaining strong upper 
secondary school preparation in computing. The situation parallels that which has occurred with mathematical 
studies in the various States - the wider the menu of units to choose from, the greater has been the response from 
the student body. Consequently dran.atic increases in the number of males and females enrolling in computer 
studies are evident, and this phenomenon is likely to continue in the year.s to come. 



4.3 REASONS FOR THE TRENDS 
Science 

Based on the education literature and Government reports,^ Dckkers and De Laeter (1983) attributed the 
enrolment trends in science in the seventies as being due to the interplay of four main factors:— 

• Increases in the number of subjects. Taking into account non-matriculation subjects, the number of upper 
school subjects has more than doubled in each State over the past decade. 

• Relative difficulty of subjects. In general, students consider scien- j subjects more difficult than those m the 
social sciences and arts. 

• Interest and enjoyment of a subject. These aspects have been shown to be a significant factor m student choice. 

• Career relevance of a subject. It has also been shown that there is an increasing tendency for students to choose 
a subject that has potential career relevance. 

As well as the foregoing factors, the growth and the changing composition of the Year 1 2 school population is 
now having a considerable impact on science enrolment trends. Increases in the retentivity of students m Year 1 2 
first became obvious in the 1960 s and gathered momentum in the late I97()'s through to the I98()'s. Since 1970 
the Year 12 population has nearly doubled, with the most pronounced retentivity being for females (26. 1% m 
1970 and 49.4% in 1985). In addition, there is now a greater range of abilities and aspirations in Year 12 students 
than existed in the 1 97(nv j:nd this has also impacted on enrolments. 

Mathematics 

Rosier (1980) noted that the specialist mathematics courses (T\pc 3), have traditionally attracted a higher 
proportion of male students partly because more males have undertaken careers in engineering and the physical 
sciences. He surmised that the increased availability of non-specialist mathematics courses contributed to the 
increasing proportion of female students studying mathematics in the last two years of secondary schoohng. An 
examination of the data in Chapter 2 reinforces these views. The swing to the Type 2 courses, clearly 
demonstrated in Figure 14, might be interpreted as a tendency for the seeondai> student who is required to 
choose his or her mathematics course two years before completing Year 12 studies, to leave the options open as 
far as choosing a career is concerned. The parallel hut less accentuated trend in the Type I courses, illustrated in 
Figure 14, isdue, at least in part, to the availability of the less-specialised mathematics subjects for an mereasmg 
number of students. 

The Queensland Board of Secondary School Studies Report (1985) listed the following factors as contributing 
to the lower participation rates in the more rigorous traditional mathematics suhjects:- 

• The declining popularity of subjects reputed to he intellectually rigorous (STEP, 1980). 

• The quest for relevance by students who saw their future in commerce or technology (STEP, 1980). 
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• The question of electives and core which saw students drop or change subjects at Years 1 1 and 12 without 
realising the impact such changes could have on future job opportunities (STEP, 1980). 

• Sex differentials in job opportunities for females. While more females than males satisfied tertiar> entry 
requirements, females tended to concentrate on subjects that were not technologically oriented. More than 
25% of the male students satisfied tertiary entry requirements with two mathematics subjects, physics and 
chemistry compared to 6% of the female students. Again v about 45% of male students satisfied the 
requirements with a general mathematics subject, compared to about 20% of female students (S I bP 1980). 

• Time spent on mathematics. Females in Australia spent less time than males learning mathematics. 

• Attitudinal factors differentiated between those students who contmued with mathematics and science mto 
upper school and those who did not. Leder (1977) showed that m Australia, female students in particular 
needed to be made aware of the factors which contributed to mathematical reluctance and counselled towards 
more positive, confident, vocational orientations; and 

• Teaching methods in mathematics and the sciences which have been severely criticized tor hemg too abstract, 
too remote from the experience of the learners, irrelevant, and not pcison- oriented. 

The arguments in the STEP Report (1980), which have been echoed by others (e.g. Badger, 1981 ; Moss, 1982; 
Jones, 1983), have been that the relatively low level of success and lack of attraction to mathematics among 
females, may be related to their perception of mathematics as a male domain. An associated hypothesis is that the 
move away from the sex stereotyping of employment opportunities in mathematics, (along with most other forms 
of employment tasks), has meant that females are no longer deterred from attempting to achieve their potential 
in what was hitherto a male domain. Consequently, females have developed an increasing estimate of their own 
ability at mathematics and are sufficiently interested to study the subject. 

Apart from these contentions, it is suggested that the impact of the computer has contributed to the trends, 
although the provisions for computer studies are not available at the Year 1 1 or Year 12 level in every State, let 
alone every school. The fact that computer studies is more often made available in the Type 1 or Type 2 courses 
(for example. General Mathematics in Victoria, Mathematics IV in Western Australia) is seen as a drawcard for 
this type of course, as students realise the impact the computer has in an increasing number of jobs and 
professions. It will be interesting to observe the effect of the increasing number of computer studies subjects on 
these mathematics units. 

Another reason for the swing to the less specialised mathematics courses in preference to those included in the 
Type 3 category might lie in the steady growth in business education at the tertiary level (STEP, 1980). As society 
becomes increasingly aware of the role that mathematics has to play in all areas of business ^ in accounting, 
economics and finance - so the student looks for the mathematics most appropriate for his or her future needs. In 
this respect the more specialised mathematics courses are frequently labelled as inappropriate by both the 
student and the employer, for the latter now has a tendency to be more discerning in the entry qualifications 
placed on a particular employment area. In adc'ition, many of the most able secondary students opt for careers in 
medicine and law which, though requiring high tertiary entrance standards, do not insist on a specialised 
mathematical prerequisite. Dekkers and De Laeter (1983) note that, as a result of this phenomenon, the 
technological professions are failing to attract the more talented students. Thus, in the long run, there will be a 
dearth of appropriately qualified graduates to ciii^r those fields of study which would enable Australia to 
compete in an increasingly technological world. Consequently there is a need to encourage more students to 
enter the technological professions, along with a complementary aim to increase the mathematical literacy of the 
majority of secondary school students. 



4.4 IMPLICATIONS OF THE TRENDS 
Upper Secondary School 

It seems inevitable that the above factors will continue to influence science and mathematics enrolment trends 
for the remainder of the 1980's and beyond. Furthermore, the retention rates to Year 12 will continue to increase 
for some years to come (based on Australian Bureau of Statistics population projections), though not necessarily 
at the rate experienced in the past few years. 

Based on present enrolment trends for chemistry, physics and geologyv there is little cause for optimism that 
the present proportion of Year 12 students in each of these subjects will increase. This is not the case for biology 
enrolments which have kept pace with the relative increases in the Year 12 enrolments. A number of indications 
give support to the above predictions. Firstly, each State education system has responded in their own way to the 
changing nature of the Year 1 2 school population. This being so, there is a commonality in approach in so far that 
in each State there has been a broadening of the Year 1 1 and 12 curriculum in order to cater for the broader range 
of student abilities and aspirations. One way that this is being achieved in each State is through the increased 
provision of non-matriculation upper school subjects. This approach has had considerable impact in the ACT. 



South Australia and Victoria to the extent that an increasing percentage of Year 12 students are taking non- 
matriculation subjects and thereby depleting the pool of students seeking entry enrolment n degree courses at 
tertiary institutions. 

Over the past three decades a number of efforts have been made to attract more students into science subjects. 
There is little evidence, with the exception of the Web of Life Biology course, that Australian curriculum 
development projects have been successful in attracting students to do matriculation science. However. Chapter 
2 presented concrete evidence that the introduction of alternate science subjects such as Physical Science and 
Multidisciplinary Science, has considerable appeal. Also in both NSW and Victoria, an increasing number of 
students are enrolling in non-matriculation science subjects. Perhaps the introduction of these subjects will stem 
the "drift" away from science and will help to meet the needs of science and technology-based industiies. 

The enrolment data in Chapter 2 reveal that upper school mathematics enrolments aie riding on the crest of an 
upward-swinging curve paralleling the Peer-Year- 12 population curve. This phenomenon has been in evidence 
over the past ten years and appears set to continue for many years to come, for, as enrolments drop in one area 
of mathematical study (Type 3 units) they are picked up by one or another area. Not that this avoidance of the 
more rigorous mathematics units (mainly by females) is any reason for complacency. 

(questionably the availability of a wide range of mathematics courses at the Year 11/12 level in each 
Australian State augers well for this country. Unlike the situation existing in upper secondary school science, 
where a range of single discipline-specific courses are available, (one course in chemistry, one in physics and so 
on), the wider type and function of mathematics courses offered n- cans that each student is able to select from as 
varied a menu as is possible. Presumably then, the overall standard of both mathematical literac> .md numeracy 
of the upper secondary school matricuU.r* should steadily improve, since increasing numbers are studying some 
type of mathematics in their final years at school . 

Tertiary 

The proportion of students proceeding from the final year of school to tertiary education has also increased in 
recent years with approximately 43% of those students completing Year 12 in \^m4 entering tertiary education. 
Although this is an encouraging trend, Australia still lags behind her major internationin competitors in terms of 
retention rates at school and the flow through to higher education. 

The dramatic increases in the retentivity of Year 12 students in Australian schools have made a considerable 
impact on the demand for places m tertiary institutions. Already the demand for places has been greater than the 
supply, as growth in tertiary enrolment has failed to keep pace with growth in the Year 12 population. The 
implications for enrolments in engineering and science are quite complex, however it seems that the more 
academically-able students arc accepting places in medical or paramedical courses, and many of the more able 
students with strong backgrounds in science are enrolling in computing or computer-based courses. 

The use of microcomputers and the prerequisite skill of mathematical 'know-how' is posing new challenges to 
the secondary schools preparing students for tertiary study. Computers have the potential to improve 
productivity and consequently the demand for computer- related courses will accelerate in the tertiary education 
sector. The Australian Education Council Report (1985) reveals that in the TAPE adult education stream, 
computer courses and units in micro- electronics are attracting the highest enrolments. 

To meet Australia's need for excellence, creativity and innovation in its science and mathematics community, 
we must develop and utilise the talents of all Australir.ns, including females and other minorities currently under- 
represented in the science and engineering professions. 



4.5 CONCLUSIONS 

A quiet revolution has been underway in secondary schools over the past decade,, ami it behoves us to have an 
understanding of this phenomenon. Although the female Parent-Ycai-8 population is less than the 
corresponding male Parent-Year-8 population forcach ycarfroni l%6 to 1985, a significant change has occurred 
m the Peer-Year-12 population. Prior to 1977 the male Pecr-Ycar-12 population was always greater than the 
corresponding female population, but since 1977 the trend has levcrs'^d, so tliat the tcnialc retentivity has 
exceeded the male retentivi.y with respect to the final year of secondary education from 1977 to 1985. In 1985 
49.4% of the 'ncoming 1981 female Parent- Ycar-8 group remained at Year 12. whereas onlv 4.1.4% of the 1981 
male Parcnt-Year-8 population was still at school. 

This dramatic increase in female retentivity (of 84% over the past 15 years), is the single most important factor 
in determining science and mathematics enrolment trends over this period of time. In that sense it is similar to the 
situation which occurred in the United Kingdom in the I96()'s. Thj "swing" awav from science as portrayed by 
the Dainton Report (1968). was i,o'. against science per .sc. 'nit away .'lom a range of subjects which lequire 
cumulative learning and arc therefore considereo by students to be fiffLult and demanding. 



It is interesting to note that when this study commenced several years ago, male-female statistical information 
was requested from the respective State Educational Authorities for science and mathematics subjects, but some 
States did not possess the data-base to enable such information to be provided. A side-benefit of this study has 
been the increased awareness of the importance of knowing the facts about male-female enrolment trends before 
an understanding of mathematics and science enrolment trends is possible. 

The other major factor which has occurred over the past 1 6 years has been the significant increase in retentivity 
of the Parent-Year 8 population rc Plaining to Year 12. In 1970 the total retentivity was 30% as compared to 
46.3% in 1985. This increased re. ntivity implies that students with a much greater range of background and 
ability are now remaining at School iO Years 1 1 and 12, as compared to 16 years ago. It is also interestum to note 
the wide disparity in retentivity between the various States. The Australian Capital Ten itory had a retentivity of 
77.7% in 1985, the next highest being Queensland with 55. 1 %. Perhaps it is pertinent that neither of these States 
have a Public Examinations system in the same way as do the other States. 

The increasing numbers of studei ts in the final years of secondary schooling has highlighted the fact that many 
students are not prepared to enrol in some science and mathematics subjects which have the reputation of being 
difficult and demanding, and/or require a solid grounding in basic mathematical or scientific information. It has 
long been recognised (e.g. Dow 1971), that the numbers in chemistry and physics were not increasing at the same 
rate as ihe upper school student population, and the same situation pertained to the more demanding 
mathematics subjects. 

Educators have responded to thij> situation by introducing a variety of new mathematics and science subjects 
which have attracted a healthy clientele. It would seem that in those States which offer a greater selection of 
mathematics and science subjects, there is a greater response by students who possess a wide range of academic 
ability and background. A particular case occurs in the Australian Capital Territory which has the highest 
retentivity of all the Australian States, and also has the greatest number of options from which to choose. 

The past decade is therefore characterised by a diversification of mathematics and science subjects to cater for 
the increasing number of students of variable ability and background who are remaining to Years 1 1 and 12 of 
secondary schooling. This development has important ramifications to one of the objectives of science and 
mathematics education, namely the improvement of scientific and mathematical hteracy amongst the citizens of 
a technological society. 

A specific case of this diversification has been the introduction of computer studies in secondary schools. In 
some States computing was introduced into schools by mathematics and/or science teachers, but there is now a 
growing awareness that computing is a discipline in its own right with important applications to all fields of 
endeavour. Certainly it is a subject which attracts young people, although in some cases software and hardware 
provisions have not kept pace with student demands. Nevertheless, computing will undoubtedly attract a larger 
number of students than at present, along with other subject options which will be introduced in the future. 

Another feature of the enrolment trends over the past 16 years has been the steady decline of geology. In this 
monograph geology has been treated on the same basis as biology, chemistry and physics, but in reality it is now 
a minor subject in terms of student enrolments. The introduction of the Australian Academy of Science geology 
course in the late I97(rs caused a temporary halt to the decline in student enrolments, particularly in South 
Australia where the course was initiated, but there has been a subsequent decline in the subject. In reality , there 
are now only three major science subjects - Biology, Chemistry and Physics - and an increasingly large number 
of minor science subjects of which Geology is a member. It could well be that subjects such as Human Biology, 
Physical Science and General Science may become as important as "major" subjects in the next decade. Certainiy 
Human Biology has already achieved this status in Western Australia. It is disappointing to note that the 
Australian Academy of Science curriculum projects in biology, chemistry and geology do not seem to have made 
a lasting effect on student enrolments in these subjects. 

The situation in science at the secondary level is mirrored at the tertiary level. A number of studies have 
reported the enrolment pattern in Biology (Stern and Burchett. 1979), Chemistry (Stern, 1981), Gcosciencc 
(Berkman, 1980) and Physics (Jennings and De Laeter, 1984). Whereas total tertiary enrolments have 
approximately doubled over the past decade, enrolments in the physical and geological sciences have noi kept 
pace with this overall increase. The same trend is evident in engineering which requires a strong background in 
mathematics and physical sciences. For chemistry, enrolments at the third year tertiary level have remained 
essentially constant over the period 1968-1981. However, in the biological sciences there has been an 
approximate doubling of numbers in tertiary institutions over the past decade, reflecting to some extent the 
increasing popularity of biology at the secondary level. 

For the tertiary-education sector, an implication of the present science enrolment trends is that it seems 
unHkely that the enrolment pattern for studies in the physical, chemical and geological sciences and engineering 
will ch".nge significantly in the foreseeable future . 

It IS necessary to comment further on :he dramatic increases in female mathematics and science enrolments 
during the last decade . The trend in female enrolments is affected by at least two additional factors. Firstly, there 
is evidence of increased opportunities for females to take mathematics and science at the uppei secondary level. 
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particularly in the all-female secondary schools. Secondly, government, private cPt^rprise, icachers and career 
officers are now encouiaging more females into scientific and technological oriented careers. In addition, 
selective attempts have been made within Australian schools to encourage femalos to bioaden theiroccupational 
and career horizons. 

Despite these efforts a considerable proportion of females in Year 12 concem'-ate on non-sciencc and non- 
mathematics subjects. This has been clearly highlighted in the Myer Report (ACITCa, 1 980): 

"More than 25% of boys satisfied tertiary entry requirements with two mathcmatit., physics and chemistry, 
but only 67o of girls do so: about 45% of boys did so with .^t least general mathenuhics. compared witli less 
tt}an20%Gfgirlsr 

This conclusion is in agreement with the data presented in this study which indicate that for the physical science 
enrolments in each State, male enrolments outnumber female enrolments by approximately a factor of two. Thus 
few females enrol in engineering studies at tertiary institutions and efforts are .low being made by CSIRO and 
other concerned organisations to encourage a greater proportion of females to enter the applied sciences. 
However this encouragement implies the necessity of more females opting to stuay the more demanding 
mathematical and physical sciences at school. 

The mathematics and science enrolment data reported in this monograph have implicaJions for the scientific 
and technological future ot Australia. We see that, at a time when there is a growing realisation of Australia^ 
dependence on overseas technology, and a recognition of the problems of bringing new technology into the 
workforce, the enrolments of students in the physical sciences have remained relatively static, whilst the 
pioportions of stuaents at Year 12 studying chemistry and physics have declined. Many of the most able 
secondary school students opt for careers in medicine and law, whilst the technological professions are failing to 
attract the mo - tal-nted students. There is a need to encourage more students to enter those fields of study which 
can enable Australia to compete in an increasingly technological world, and to establish some of our tertiary 
institutions as first-rate ^'^chnological establishments capable of attracting students of high ability. A 
complementary aim must be to mcic'ise the scientilic and mathematicd literacy of the majority of our secondai^ 
school students. This implies th*^ need to cater in a more appropriate manner for the wider range of abilities which 
now exist in the upper secondary schools. The evidence presented in this study suggests that this is being 
accomplished to an increasing cucnt, and this trend is likely to continue. We consider that science subjects 
siould include topics that examine the economic, social and environmental implications of contemporary 
s-^-ience. 



Tiie Au.4ralian Academy of Science has made a significant contribution to the reform of science curricula in 
Australian schools. Likewise, science teachers and their professional bodies, such as the Australian Science 
Teachers Association, !iavc a vital role to play in ensuring that the content and approach to science instruction 
meet the neeHs an(i aspirations of all students a:> do the corresponding Associations in mathematics. However, 
curriculum reform alone is not sufficient to increase the pool of enrolments. If students are to be attracted to 
mathematics and the sciences, in the ultimate hope of better cater ng for present and future manpower need^ for 
science and technology, action is also required from teachers and teacher organisations in conjunction with 
professional Associations of scientists and crgineers. at state and national level. If Australia is to sustain its 
position as a developed country, it is essential Jiat young people should be acquainted with the var-ety of careers 
in mathematics, science and engineering at professional and paraprofcssional levels and with the importance of 
a skilled technological workforce to meet the challenges of the future 
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